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After Hours 



Putting Your 
Knowledge of French 
To the Test 


BY P.J. SPRINGER 


Some people's sweei looih can 
be appeased by a simple sorbcl; 
for others nothing but a choco- 
late eclair will do. Both tastes 
are satisfied by Lingo Fun’s two 
offerings in the French language 
education market — Le Grand 
Concours and Cloze Encounters 
in French. 

Le Grand Concours 

For thorough practice in the fun- 
damentals of French, Lingo Fun 
makes Le Grand Concours . The 
complete package, which sells 
for $1 10. features a plain and 
simple user interface that even 
those with less-computer-liter- 
ate palates can easily grasp. 

The program is based upon 
questions taken from the Na- 
tional French Contest, which is 
held every year for American 
students of French. The fare is 
simple: about 200 multiple- 
choice questions spread out 
over three floppy disks cover 
grammar, culture, and reading 
comprehension at each of the 
six contest levels. 


Beginner and intermediate 
levels 1 through 3 present only 
the multiple-choice questions 
and responses in French; all oth- 
er material (including answer 
explanations) is in English. 
Grammar questions at these lev- 
els cover everything from the 
simple past to the present sub- 
junctive verb tenses, relative 
and possessive pronouns, and 
other special grammatical con- 
structions. Questions on culture 
demand a respectable knowl- 
edge of the geography, architec- 
ture. and history of France, as 
well as the lifc-slylcs of the 
French people. 

Levels 4 and 5 take the chal- 
lenge well beyond that, cover- 
ing virtually all aspects of 
French grammar, culture, and 
civilization, including arts and 
literature from the 17th through 
the 20th centuries. These levels 
are for only the most fluent — 
questions, responses, and ex- 
planations are all in French. 

Explanations of the answers 
to test questions, though gener- 
ally very thorough, sometimes 
lack important information. For 
instance, the explanation for se- 
lecting mieux rather than meil- 
leur — both of which mean bet- 
ter — fails to note that one is an 
adverb, the other an adjective. 

The program provides posi- 
tive reinforcement for correct 
responses. Correct answers 
elicit a cheery "C'est juste!" or 
"Tr^shien!" and scores near or 


La Suisse est un pays 
France . 


2> k rest 


3) au nord 
4> ^ rouest 


Switzerland is located to the east 
(A I'est) of France. Also forning 

S art of France's eastern border are 
ernany (I'AHenagne) and Italy 
<r Italie). 



At beginner 
levels. Le 
Grand Cun- 
cour^ multiple- 
cfuiiee gues- 
lions on 
cultural ugtics 
include simple 
geography. 
Thorough ex- 
planations of 
thecitrrect an- 
swer are 
available by 
pressing a 
key. 


If you get stuck 
filling in a 
missing letter 
in the Clo?e 
Encounters 
etervises. the 
Shift-Exvla- 
mali<m key 
combiiuition 
will fill it in for 
you. 


la j e ais pe t 
treize ans , j'ai quitte non lit 
suis babille, Je suis sorti de i 
ebanbre. J'ai descendu les esca 
j'ai pris la route, je suis arr 
a la gare, Je suis Honte dans \> 
Je SUIS alle X la cawpagne. J . 
au contrSleur des chewins de fet 
etait venu poin^onner won bille’ 

"Monsieur ■_ contrSleur gui 

contrSler „ billet gue _ a’ 

au ^Te la et gu’^n . 

a bien we donner echan* 

v>eu d' argent j ai sor' 

Ha poche gue J'ai . dev- 

gu' i I a __ -- Honsieur 

contrSleur, J'ai non lit 

dit, Je .suis habTTTe, sui: 

Ha ebanbre , _ descendu le; 

, J'ai pris cbenin . 

gare pour as: la . 


e Hoves cursor. 


above 90 percent send a con- 
gratulatory message moseying 
across your screen. Unfortu- 
nately. a bug in the program 
causes your machine to (Kca- 
sionally freeze up at this point. 

Le Grand Concours is a 
modest program that admirably 
performs its function of testing 
the user’s proficiency in 
French. 

List Price: Le Grand Concours. 
$39.95 per individual disk. or$l 10 
for SCI of three disks. Requires: 
128K RAM. one disk drive. DOS 
2.0or later. Not copy protected. 
Lingo Pun lnc..P.O. Box 486. 
Westerville. OH 43081 ; (614) 882- 
8258. 
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Cloze Encounters in 
French 

Like icing on an eclair. Cloze 
Encounters in French lops off a 
student's progress in class with 
a variety of cloze activities. 
These exercises, which involve 
the filling in of systematic dele- 
tions of letters or words in a giv- 
en (ext, demand more diligence 
from you than docs the multi- 
ple-choice formal of Le Grand 
Concours. 

The program is rich in con- 
tent and should please users 
with even (he most discriminat- 
ing taste buds. The main menu 
offers text selections from ele- 
mentary readings, job portraits. 


folk songs, proverbs, a 
works of Ionesco and Pro 

The program lets you 
the type of cloze activi 
want to practice, be it ft 
vowels or con.sonants. t 
or last letter of each word 
ery second, third, fou 
fifth word. 

You must indicate 
cent, circumflex, and 
marks using Esc-letter kc 
binations that are far fro 
itive. Should you get st 
nice feature lets you a 
computer to fill in the 
letter or even to compl 
entire text. 

Cloze Encounters 
teachers to create, ed 
grade their own texts. T 
gram is also available in 
work version foreducatii 
stitutions. 

The same annoyin 
board freeze-up bug i 
cours exists in Encou 
Once the programmers a 
Fun fix up their recipes, 
cr. they’ll have a cou 
French delicacies to sati 
palate that is hungering 
guistic treats. 

LLst Price: Cloze Encounh 
FrrncA. $49.95 Requires* 
RAM. one disk drive. DOS 
later. Not copy protected. L 
Fun I 11 C..P.O. Box 486, 
Westerville. OH 4308I;(6I 
8258. 
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:s skill and 

asy ($59.99) 
actions that 
if the steps 
ning how to 
up reaches, 
vn reaches, 
special char* 
, and warm- 
included, 
isplay what 
e it, and this 
; used to. If 
you are typ- 
s, you aren’t 
^our errors, 
oncerting at 
lid keep me 
ool when I 
»nce you’ve 
a selection, 
key displays 
gress chart, 
t game, and 
at you’ll cn- 
if you don’t 
istead of us- 
ys to move 


ticc. You choose the length of 
the drill (up to 5 minutes) and 
the typing material from any of 
104 paragraphs. 

You can select any para- 
graph, the texts of which are 
taken from Houghton Mifflin 
Typewriting: Keyboard Mas- 
tery and Applications. Skill 
Builder maintains a roster of 
your last 16 scores so that you 
can follow your progress. 

The only problem with Skill 
Builder is that there’s not much 
to it. The $59.95 purchase price 
is a bit steep for what it offers; 
the company would do users a 
service by incorporating the 
fM^gram into the Typing Made 
Easy package. 

SUll Builder and TME are 
designed to track, update, and 
display the progress of multiple 
students. The programs as 
shipped can accommodate 20 
users, and other options are 
available. QED offers a .site li- 
cense and networking versions 
for workstations. 



ype the let- 
irection in 
nove. The 
IS many of 
t blocks as 

ilder is a 
)gram that 
'. It’s de- 
ping accu- 
ugh prac- 


List Price: Typing Made Easy and 
Typing Skill Builder. $ 59.95 each 
($99.95 for set). Requires; I28K 
RAM. one disk drive (both V/z- and 
5'/*- disks included). DOS 2.0or 
later. Keydisk copy protected. QED 
Information Sciences Inc., 170 
Linden St. . Wellesley, MA 02 1 8 1 ; 
(800) 343-4848. 
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Mavis Beacon 
Teaches Typing 

The $49.95 Mavis Beacon 
Teaches Typing program, from 
The Software Toolworks, is the 
most ambitious of the typing 
packages reviewed here. Ma- 
vis, a fictional character like 
Betty Crocker and Mrs. Paul, 
brings aTtificial intelligence to 
typing instruction. 

As you learn to type. Mavis 
keeps a computer-eye on what 
you are doing wrong, and, like 
any good teacher, she custom- 
izes your lessons accordingly. 
For example, I have difficulty 
with Q’s and Z’s. Mavis spotted 
my feebleness right away, and 
she concocted lessons and exer- 
cises rich in those letters. 

You begin each lesson at the 
chalkboard, where Mavis tells 
you what you are about to 
learn . . . and why. Then it’s 
off to the classroom section of 
the program to watch a demon- 
stration of the lesson. The com- 
puter shows a pair of ghostlike 
hands moving over a keyboard 
displayed on your screen. By 
watching these fingers (instead 
of your own) when it’s your turn 
to (ype. you can significantly 
improve your speed. From the 
classroom you go to the work- 
shop where you practice, prac- 
tice, practice what you’ve 
learned. 

You’ll find none of the hum- 


drum djd/,/Jty-stuff of high 
school typing cla.ss drills here. 
The texts are taken from famous 
quotations. The Guinness Book 
of World Records, and other in- 
teresting material. 

If Mavis has a wcakne.ss, it’s 
her typing game. You’re in a 
race car, and the faster you type, 
the faster you go. That's it. 
Even Typist's simple game is 
more fun than Mavis's dragster. 
But when it comes to checking 
your progress, the old girl really 
outdoes herself. There are 20 
graphs that clearly show you ex- 
actly where you stand. 

Typist, Typing Made Easy. 
and Typing Skill Builder are all 
perfectly acceptable training 
programs, but Mavis Beacon 
Teaches Typing is smarter than 
any of (hem — she customizes 
lessons to identify and then cor- 
rect your weaknesses. You 
might get a better game with 
TME, but Mavis is the best 
teacher and provides the best 
dollar value around. 

List Price: Mavis Beacon Teaches 
Typing. $49.95. Requires: 256K 
RAM , two disk drives (both VA- 
and S’A-inch disks included). DOS 
2.0 or later. Copy protected (hard- 
disk-installable version, $10 extra). 
The Software Toolworks Inc. , One 
Toolworks Plaza, 1 3557 Ventura 
Btvd.. Sherman Oaks, CA 91423; 
(818)907-6789. 
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Shown here is the Evaluate/Modify window ol Turbo Pascal: look at expressions, examine 
structured data types, change variables on the fly. 


Turbo C 2.0 has the best 
of everything 

■ Includes the compiler, editor, and 
debugger, all rolled Into one 

■ Integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

• Develop and debug production-quality 
code in all six memory models 

■ Inline assembler support 

■ Support for Turbo Assembler 
and Turbo Debugger 

■ Make facility with automatic 
dependency checking 

■ Over 430 library functions. Including 
a complete graphics library 

■ Only $149.95 

New Turbo C Professional 

Turbo C 2.0 plus Potfi Turbo Assembler 
& Turbo Debugger: all three programs 
rolled Into one— the one C package that 
has everything. A complete set of tools 
that caters to every level ol program- 
ming expertise. Turbo C Professional: 
$250. Includes coupon tor free T-shirt 
(while supplies last) 

New! Turbo Pascal* 5.0 with 
integrated source-level 
debugger 

Turbo Pascal, the worldwide favorite with 
over a million copies In use. just got 
even smarter. The best got better. Meet 
Version 5.0. In a word. It's revolutionary. 

Not only do you go code-racing at 
more than 34.000 lines a minute.* you 
also now go into a sophisticated debug- 
ging environment— right at source level. 


It's completely Integrated and bullet-last. 

Turbo Pascal's new Integrated 
debugger takes you Inside your code 
tor last fixes. Tbu step, trace, set multi- 
ple breakpoints. Vbu modify variables as 
you debug and watch full expressions 
at runtime. 

Separate Compilation 

Break your code into units. Your separ- 
ately compiled units can be shared by 
multiple programs and linked in a flash 
with Turbo Pascal's built-in Make utility 
and smart linker. We give you a powerful 
library of standard units including the 
spectacular Borland Graphic Interface 
and our state-of-the-art overlay 
manager. 


Feature highlights 

• Includes the compiler, editor, 
and debugger, all rolled Into one 

■ Integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

■ Overlays, includlrrg EMS sr^port 

• 8087 floating-point emulation 

• Support lor Turbo Assembler 
and Turbo Debugger 

■ Procedural types, variables, 
and parameters 

• Smaller, lighter programs. Smart Linker 
ships both unused code and data 

• Coiistant expressions 

■ EMS support for editor 

■ Only $149.95 

Debugging: The inside story 
Turbo Pascal's new Integrated source- 
level debugger takes you Inside yow 
code to fix errors last. Don't worry 
about errors, everyone makes them; 
but with the right debugger, this one. 
it's a last fix. 

Turbo Pascal Professional* 
Turbo Pascal 5.0 plus both Turbo 
Assembler & Turbo Debugger: all three 
programs rolled Into one— the one 
Pascal package that has everything. A 
complete set of tools that caters to 
every level of programming expertise. 
Turbo Pascal Professional: $250. 
Includes coupon lor free T-shirt 
(while supplies last). 


For the dealer nearest you 
Call (000) 543-7543 


TUR80 PASCAL 5.0 

TURBO 

Turbo 

SIEVE BENCHMARK 

PASCAL 5.0 

Pascal 4.0 

EXE sire (bytes) 

1440 

1504 

Executkxi lime (seconds) 

6.15 

7.25 

FEATURE COMPARISON 

liXegraled debugger 


No 

Overlays, induding EMS SkXipoil 

viss 

No 

8087 floatinQ-poirK enuUion 


NO 

kfbo Debugger suppon 

tbs 

No 

Prwedural lypes. variables, parameters 


No 

Smart Unking ol code and data 

lbs 

No 

Constant expressions 

Yes 

No 

EMS support for editor 

BMtiMft (25 anMns) rui on at IBM PS/2 Mow 60 

Yes 

No 


60-day money-back guarantee^ BORLAND 



Brace yourself! 

Advanced Logic 
Research now 
earns top 
honors with 
its ALR 

FlexCache 25386 


ns 


Ahead of the Pack; 

The Hottest 

386s 25MHz 

September 13, 1988 



Welcome to 
Califomia,the 
zero wait 
state. 


In July of '86 ' Advanced 

Logic Research was the world's 
first manufacturer to release an 
80386 based PC. Today, industry 
peers have recognized both the 
ALR FlexCache 20386 and 25386 as 
the world's fastest PCs. These 
systems are the most recommended 


tools for your most 
demanding business 
applications in net- 
work, multi-user and 
CAD/CAM 
environments. 


NOVELL 


TESTED 1 
APPROVED 


"The ALR FlexCache 25386 Model 
150 earns the highest CPU perform- 
ance rating ever - 6.46 . " 

Info World - August 15, 1988 

lIMFO 

WORLD 

THE PC NEWS WEEKLY 

The ALR FlexCache 20386 Model 
150 achieved a rating of 19.7 in 
Byte Lab. "Tops in price and 
performance’^ 


Byte I line, 1988 


" The performance Ihep achieve sets a 
netv standard for PCs." 




FCResouite 


" Well, for once the answer isn T to 
run right out and gel your hands on a 
Contfxiq Deskpro 386120.- Rather, 
it 's to get your hands on an ALR 
FlexCache 20386." 


June, 1988 


First Looks 
March 15, 1988 


iH 


" ... the FlexCache 20386 yields the 
highest number of MIPS (niillion 
instructions per second) per dollar. " 


TE€HI 


fune, 1988 
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Redefining 
Performance 
and Price 

Although we can't go 
any further west, ALR is 
claiming new frontiers 
in 80386 performance 
and processing speeds. 
And we re doing it for 
less. Less than systems 
that deliver only half the 
performance using the 
new Intel 16MHz, 16-bit, 
386SX’^’^microprocessor. 
Even less than some 
80286 based systems. 

To find out more 
information on the 
fastest PCs on the planet 
and our entire line of 386 
products call; 

1-800-444-4ALR 

for the name and location 
the nearest ALR dealer 



ALR 

FlexCac le 

Compaq 

Deskpro 

IBM PS/2 

50Z 

ALR 

FlexCoche 

IBM PS/2 

70 386 

Models 

20386DT-401 

386s Mod. 40 

8550-061 

25386-150 

8570- A21 

Micropfocessof 

80386 32-bit 
20MH2 

32KB. 

82385 

Memory 
Cache (35ru) 

80386SX 16-bit 
16MH2 

80286 16-bit 
10MH2 

0 wait-state 

80386 32-bit 
26MHz 

64KB 

Extended 

Emulation 

82385 

Memory 
Cache (25ns) 

80386 32-blt 
25MHz 

64KB 

Memory 
Cache (30ns) 

PC Lob 
Benchmofks 

Instruction 
Mix Seconds 

2.75 SEC. 

4.56 SEC. 

7.20 SEC. 

2.20* SEC. 2.36* SEC. 

‘ftmflA Instnictton Mix 

Opltorol Math 
Coprocessor 

80387 20MHz 

80387SX16MHZ 

80287 lOMHz 

80387 25MHz 

80387 25MHz 

Memory (ram) 

1MB (80ns) 

1MB (100ns) 

1MB (85ns) 

2MB (60ns) 

2MB (80ns) 

Storage 

1 2MB. 5 l/4‘ FD 
i 44MB. 3 1/2’ FD 

1 

Opttonoi {S225 00) 

1 

Optiorx^ ($245 00) 

Not Available 

1 

1 

Optwnol (S22500) 

Not Available 

1 

Fixed Disk std 

Opt Internol Ful 
Height Fixed Disk 

40MB C28ms) 

66MBor100MB 

40MB (28ms) 

No Support 

60MB (27ms) 

No Support 

150MB (18ms) 

150M8 or 300MB 

120MB (23ms) 

No Support 

video 

Optional 

16 bit VGA 
(S39900) 

16 bit VGA 

VGA 

16 bit VGA 

VGA 

Price 

:-i49o (X) 

S5199.00' 

$4595.00- 

:9499 00' 

SI 1. 295.00- 


’ Prices and configurations as of August 1988 ar>d suC^t to char^ge 


Advanced Logic Research, Inc. 
9401 Jeronimo, Irvine, CA 92718 
Phone: 714-581-6770 FAX: 714-581-9240 
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Geta BIG Boost 

for a small price 

Boo$l your$y»t»m’» performance 
without butting your budgell 

Vcache tignlllcanlly Incraataa 
attactlya program tpaad— 

especially for disk intensive 
operations. Vcache retains data 
from your hard disk in fast inter- 
nai memory for super fast access 
the next time you need it. 

Vcacha It flexible, it works under 
DOS with standard, extended, or 
expanded memory to give you a 
maximum cache size of 15 
megabytes— enough for your 
biggest fiies! 

Ift Eatyl Vcache instails with a 
single statement and requires no 
modification of your existing pro- 
grams. It's transparent to all 
normal programs — all you see is 
faster! 

Extra programs tor even more 

tpeedi Vcache includes Vkette 
for faster floppies, Vscreen for 
speedier screen displays, and 
Vkeyrate for a quicker keyboard. 


“In addition to being one ol 
the fastest disk-caching 
prograrns available, Vcache 
Is also an all-around per- 
formance booster." 

Jett Hottzman, PC Resource 


1 - 800 / 284-3269 


$ 59.95 


$3 shipping and handling 
CA residents add 6-5% lax 


Golden Bow Systems 



2870 Fifth Avenue 
Suite 201 
San Diego. CA 92103 
619/298-9349 


201520 GfiS US Ttltttx: 619/290-9050 
VcMCfiB is « trsasmark of Qoldsn Bow Systoms. 
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WHAT’S inside 



It would hardly be an 
exaggeration to say 
that products live and 
die by the PC Labs 
Benchmark Test Ser- 
ies — and so does the 
reputation of PC 
Magazine. That's 
why, when we find 
what seem to be aber- 
rant or surprising test 
results, we take a 
long, hard look at our 
testing methodology 
and thoroughly exam- 
ine the claims a ven- 
dor has made before 
we come to any con- 
clusions about a prod- 
uct’s performance. 

Sometimes that 
means changing our code or even the as- 
sumptions we've made about what we 
should be testing. But more often than not, 
as in the case of contributing editor Winn 
L. Rosch’s story “Leveraging RAM with 
LIM 4.0,” PC Labs becomes something 
of an adjunct quality-control department to 
the computer industry. When complica- 
tions arise, the Labs troubleshooters find 
themselves working with vendors to get to 
the bottom of and fix problems that might 
otherwise have gone unnoticed. 

Pressing on For seven of the nine 
LIM 4.0 boards PC Labs evaluated, our 
tests showed that absolute conformance to 
the Lotus/Intel/Microsoli expanded mem- 
ory specification was at issue. “We had 
expected that most of the wrinkles would 
have been worked out by now and that the 
boards would have passed our tests, since 
the spec was announced more than a year 
ago,” said Stuart R. Greenberg, a senior 
programmer at PC Labs. With Pamela 
Milland, a PC Labs project leader, Green- 
berg had the formidable task of figuring 
out why all but Intel’s boards could not ad- 


dress certain LIM 4.0 functions. 

Working closely with each vendor’s 
technical support staff, Greenberg and 
Milland determined that the errors were 
caused by incompatibilities in the boards’ 
Expanded Memory Manager, a device 
driver that controls expanded memory and 
applications that use expanded memory. 
According to Greenberg, it was only be- 
cause the PC Labs LIM 4.0 performance 
tests were designed to use the specification 
rather than simulate real-world applica- 
tions that these discrepancies became ap- 
parent. 

Many phone conversations and some 
long long-distance debugging sessions 
took place before each vendor supplied PC 
Labs with new Expanded Memory Man- 
agers. To our delight — and relief— -they all 
passed our tests, confirming what we al- 
ready knew: this was just one more in- 
stance of a PC Labs performance test serv- 
ing double-duty as a diagnostic tool, as 
well as one more time when a collabora- 
tive effort between PC Magazine and the 
computer industry helped improve a whole 
class of products. [IS 
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. verything it takes to add 
PostScript to your LaserJet II, 
including HP’s biessing. 


Hewlett-Packard* and QMS* have made it easy 
to give your LaserJet Series IF the desktop 
publishing power of the PostScript* page de- 
scription language. 

The new QMS JetScriptT 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series IL 
JetScript gives your printer the industry- 
standard page desaiption language to accom- 
pany HFs PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 


New forms of expression The speed and 
power of JetScript combine to give your LaserJet 
Series n a form of expres^n that’s found only 
with PostScript 

Simply, PostScript opens up the foil range 
of possibilities for desktop publishing. You 
have complete control over the final look oi the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series 11, giving you the high- 
quality output you require. 


■s 



Dottyonradf JetScript is e<isy to install. Just 
plug in two cards (one in your personal com- 
puter*, the other in your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, tluee megabytes of 
RAM, and QMS ASAP™ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performcmce. All for less 
than half the cost of a new PostSaipt laser 
printer. 


ImpreMlve results Ifeople have come to expect 
impressive results from QMS— one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company. 

You’ll get the same results from the new 
JetScript After all, it has HP’s blessing. 

Laser Connection is a sales and nuirketing 
subsidiary of QMS. Call 1 - 800 - 523-2696 for 
the location of your nearest Laser Connection 
dealer. 

•JetScr^ available for IBM PC-Xr, IBMPC Ar, HPVectra” 
and caiipati>k personal amputers, orthelBMPS^ Modd30. 


11^ LASER 

'^connecTiorr 

A(^1S’Companf 

CIRCLE 259 ON READER SERVICE CARD 
The followingaretndemaria of thdr respective companies: HT^ Hewlett-Fhckard. 
LaserJet Series (L HP Vectra of Hewtett-Fhckard. QMS, Je£cri^ ASAP Laser 
Connection of QMS. Inc. PoelScript of Adobe Systems. IBM PC-XT. IBM PC-AT 
and IBM PSf2 of Internationa! Business Machines Corp. 


©1987 Laser Connection 
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TheDaUworld 
Portacomp II: 
cheap portable 
power, page 92. 


AST's Advantage Premium boasts 
extra speed enhancers, page 223. 

SOFTWARE 
Order Out of Chaos: 
Boosting Performance with a 
WeU-OrderedDisk 

Edward MendetsonI 
Fragmented files will slow 
down your system’s 
throughput, and they can 
impede or even prevent the 
recovery of lost data. Clean up 
your hard disk and speed up its 
performance with one of the 1 3 

defragmenting programs that 
we have reviewed here .... 161 


ADD-IN BOARDS 
Leveraging RAM with 
LIM4.0 

Winn L. Rosch! PC Labs 
thoroughly tests nine memory 
boards that let you lake 
advantage of LIM 4.0’s 
enhanced memory-addressing 
and support for multitasking. 
They give you the memory you 
need should you lake the OS/2 
plunge 223 


Usiiig bnile-Toixe and naire-subUe 
methods, defragmenters sort out 
sloppy sectors, page 161. 


Cover Photograph: 
Roberto Brosan 


EDITORIAL PRODUCT 
INDEX 

The complete listing of 
products reviewed in this issue, 
plus a quick reference to 
Productivity utilities, 
programs, and tips 398 


(OMR STOR\ 


Take It or Leave It: Portables 
with Desktop Power 

Bill Howard, Bruce Brown, 
and Alfred Poor/ The no- 
compromise portable is finally 
coming into view. Twelve 286 
and 386 luggable computers 
have dramatically narrowed the 
performance gap that separates 
portables from desktop models. 
One of these may be the only 
machine that you will 
need — on the road or at the 
office 92 
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PRODKTIN IT^ 



Hands On: 

• Framework III adds LAN 
support, beefs up integrated 
modules 

• Polaris’s Packral: Personal 
Information Management 
without the hassles 

• PC Magazine DOS Power 
Tools: 1 ,275 power-packed 
pages 

• /OA/£T P/us goes head-to- 
head with IBM's PC Lan 

• DesignView/19 brags hi-res 
black-and-white graphics at an 
affordable price 

• 5p/n/?ire.' four levels of 
foolprxmf testing safeguard 
hard disk data 

• AskSam4.0 

• Command Post adds 

Windows features Microsoft 
forgot 33 


VFTKRIKH RS 


• Parlez-vousFranfoisi’ Two 
programs challenge your 
mastery of French 

• Spanish for ihe Traveler 
acquaints you with common 
Spanish words and expressions 

• Improve your ability to speak 
Deutsch 

• ASDFJKL; made (almost) 

easy: four programs to improve 
your typing skills 408 


UTILITIES 

Speed Up Hard Disks with DCACHE 
Douglas Boling! DCACTIE speeds throughput by reducing 
disk access time by as much as SO percent. To accelerate disk 
operations, it keeps the most recently used data in its own 
section of RAM , eliminating the ne^ to access the hard disk 
when this data is requested 255 



PC MAGAZINE 

HELP FILE 253 

ENVIRONMENTS 
Microsoft’s OS/2 
Programming Tools 
Charles Petzoldl A look at 
Microsoft's OS/2 
Programmer's Toolkit; it’s 
better than IBM’s. Plus, a 
demonstration of the new 
function call macros 283 

POWER PROGRAMMING 
Keeping in Touch with the 
Readers 

Ray Duncan/ Recent columns 
have roused many readers to 
write in. Here’s a look inside 
the mailbag 297 

SPREADSHEET CLINIC 

Douglas Cobb and Steven 
Cobb! An important difference 
between Qualtro’s and l-2-3's 
{For} command; a better way to 
rank duplicate values 305 


USER-TO-USER 

Salvatore P. RicciardU Save 
disk space by consolidating 
batch Tiles; a bug in DOS 3.3’s 
FASTOPEN program may 
cause ‘ ‘ghost’ ’ directories .313 

POWER USER 

Craig L. Stark! A universal 
way of appending records in 
any dBASE III Plus-like 
structure; three WordPerfect 
macros make it fast and easy to 
create accurate reference 
lists 325 

LANGUAGES 
Robert L. Hummel! A 
FORTRAN pitfall causes the 
value of fixed constants to 
change; get better resolution 
from the BASIC ON TIMER 
command; a clever line- 
drawing program in Turbo 
Pa.scal 333 

PC TUTOR 



Robert L.Hummel! Using the 
DOS CLS command to clear 
the screen is not as simple as it 
appears. A close examination 
ofCOMMAND.COM shows 
us why 341 

CONNECTIVITY CLINIC 
Frank J. Derflerjr.! Network 
a small office for a small cost; a 
simple way to call the tight 
application drivers using the 
I30S environment feature . 349 
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LETTERS TO PC 
MAGAZINE 15 

PC ADVISOR 

Joe Desposito! Finding 
avenues for marketing your 
shareware; adding an external 
3'/2-inch floppy disk drive to 
the AT&T 6300 system board; 
upgrading the 8086-based 


AT&T 6300 27 

BELLMACHRONE 
Shareware or 

Scareware? 65 
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Scareware? 65 
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Reconcilable Differences 




Pixie, the 
#1 ranked* 
PC graphics 
program, 
is here for the 
Macintosh! 


Creates beautiful graphs and drawings 
quickly and easily on the PC 

Fully utilizes standard Windows 
graphical user interface 

Connects to professional 
graphics environments through 
Zenographics Mirage, CGM, 
and Windows Metafile 

Outputs top quality images to 
color printers, slide film recorders, 
and laser printers 

Shares files, art, and presentations 
with that other computer re- 


creates beautiful graphs and drawings 
quickly and easily on the Macintosh 

Fully utilizes standard Macintosh 
graphical user interface 

Connects to professional 
graphics environments through 
Zenographics Mirage, CGM, 

PICT and PICT2 

Outputs top quality images to 
color printers, slide film recorders, 
and laser printers 

Shares files, art, and presentations 
•sa with that other computer 


The beautifully simple, simply beautiful solution 
that both sides can agree on. 



ZenogfBphics 

19752 MacArthur Blvd., Irvine. CA 92715 
(714) 851-6352 • FAX (714) 851-1956 

In Europe (eticepi U. K.): Computer-Grvphix 
Weuikon. Switzerland * 01 /932 34 82 
In Australia; Dimension Graphics Ply. Ltd. 

Sycktcy. Australia • 929-S8SS 



*Highest ratirtg. Presentation Graphics 
Report Card, Infoworfd. 6/6/88 


For dealer locations or 
product information, call 

(800) FON-PIXIE 

(800) 366-7494 

For credit card orders, call 

(800) 336-6644 
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Any cell can contain a com 
that you can access 




IMrtitiM 
•4ai*i|tri(l 

T«t»l (i.tii.Hi.M 
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Fig. 1 Let's get the detail on those ad 
costs Just move the widebar to that ceil 
and press orw key (Grey -t-). 
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Rg.3 We 
want more 
detail, so 
let's go 
to News- 
papers. 
Just press 
the Grey 
key. 




Rg. 2 Here we are. instantly. Notice the lower left comer 
showing we are on level 2. Vbu can go down or up. 


what Makes Ludd 3-D So Spedal 
In the screen examples you can see 
Lucid is really three dimensional. Any 
cell of the spreadsheet can contain 
a complete other spreadsheet that 
you can access with a single keystroke. 

It is as simple as the pictures show. 

And you don’t have to write formulas 
to do that. 

All you do is go look at the other file, 
navigating through easy, point and shoot 
direaories. When you come back up 
(with one keyl the link is made auto- 
matically for you. 

Everything about Lucid works that 
way. Users say "It is so intuitive that I 
ftally dait need a manual:' That's because 
we use something we call a visual 
command menu. |im Seymour, the 
noted PC columnist, talking about Lucid 
in a recent article said that, "1/ there ever 
uos an interface idm so good it 
ought to he stolen and uideig used, this is it." 

What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recognize 
than it is to remember. As choices are 
made on a menu that take you to 
lower levels you always can see exactly 
where you came from and where you 
are going. The complete menu path is 
always visible. Vbu cannot get lost 
several levels down. This means you 
never have to remember a command, 
you just flow right to it 


Plus, no matter where you are on a 
menu or what you are doing, just press 
function key FI. and you will get a help 
screen specific to that command or 
aaion. Or if you want to know about any 
subject you can pop up an index of over 
600 topics and select the one you want. 

Notepad Behind Every Cell 
Another 3-D feature is that any cell 
can also contain a multiple page note 
that you instantly access with a single 
keystroke. You can write notes, memos 
or letters that relate to your work, save 
them as individual files and even print 
them separately or with your spreadsheet. 





Rg.4 Now, instantly we are on level 3. Each level 
is a different spreadsheet. >bu could now move to 
the New Ybrk Times and see the detail on that 
Figure. There is no limit to the levels you can go. 
Move right down to transaction level If you like. 

you don't see continue on in the back- 
ground during the next commands. The 
end result of this powerful combination 
is you rarely wait for a recalculation 
with Lucid. You find out what 
instantaneous is all about. 


‘ ‘I've been calling it an ‘Everyman’s Spreadsheet’, 
and I think that’s how the market will position it. It’s 
much more than an inexpensive alternative to 1-2-3. ’ ’ 

|im Seymour. Columnist. PC Magazine. PC Week 


Speed 

Lucid 3-0" is truly revolutionary. It is 
fast. fast, fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every time 
you insert an entry. Instead, it only re- 
calculates the specific cells that are 
affected by your change This is called 
minimal recalc. Lucid also has a 
remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment 
calculations affecting your viewing 
screen are compla^. Other calculations 


Ludd Learns 

Lucid 3-D'’ also lets you teach it in 
any combinations of keystrokes so that 
involved sequences can be done with 
single keys. Plus more than just re- 
membering keystrokes. Lucid allows you 
to create Maaos with loops, procedures 
and conditional branching amazingly all 
done automatically with simple menus 
You can create your own menus that 
show the new features you have taught 
It. Another great feature Is you can 
make your custom menus work like 
Lucid where one choice can take you 



Dlete other spreadsheet 
with a single key. 


tm 



Fig. 5 Of course. Lucid does multiple wirnlows. 
Notice, you can simultaneously open windows in 
different directories, different drives, even down as 
many 3-0 levels as you like. No one else can do that. 
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Pig. 7 (Below) Here it is nght in 
Word Perfect (or any word 
processor) ]ust like you typed it. 
Vbu can go the other way just 
as easily 


. • fi totk I* Ik* 
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rUcliwtk Ik* kit kty aU Iff* 


Fig. 6 We need those budget 
figures in the Word Perfect let- 
ter we are writing. Clipboard 
Dump does it nght r>ow 
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down a level to a whole new set of 
choices Whafs nice is that they will 
wak from one spreadsheet to another. 

Mouseability 

Lucid 3-D” was designed for both key- 
board enthusiasts and mouse lovers 
alike. You can take your pick. Designed 
around the mouse from the ground 
up. the interface is smooth and natural. 
You select files to load from direaory 
lists Everything is point and click. 

What's more, any Lucid 3-D" menu 
selection can be "moused " and the 
response time is "right now " instead of 
the sluggish "a little bit behind you" 
feel of add-on mouse menu systems like 
those you've seen with 1-2-3. 

A window pops up with a library of 
function names you can page through 
with the mouse Select, click and it's 
in the formula with no typing required. 
Yxi even have a label window that you 
can fill (from the keyboard) with favorite 
labels and names so that you can insert 
them later with the mouse There's even 
a pop-up calculator to insert numbers 
so you don't have to go to the 
keyboard very often. 

, It really permits that feeling of 
I becoming one with your work. Lucid 
I 3-D” has windows of user defined range 
names as well as the macros named by 
the user that can be selected just by 
pointing and clicking. Icons that are 


easy to grab with the mouse let you 
resize and move the spreadsheet 
window with the ease you would 
expea. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 

And remember. Lucid is designed so 
that any of those features are done with 
or without the mouse easily and quickly. 

Audit 

When you are staking a big decision on 
information gained from a spreadsheet 
you need to be certain that you have 
made no mistakes. Lucid 3-D” offers 
five audit displays and printouts. 

Even if you don't plan to abandon 
1-2-3. Lucid makes sense. Rles are 


converted between them with ease so 
there's not an interoffice compatibility 
problem. This means you can have the 
power and fun of Lucid 3-D” without 
having to upset your present systems 
\kfe are excited about Lucid 3-D”. But 
don't take our word for it. take us up 
on our 60 day offer. 

Call us on our order line number and 
we will ship your order the very next 
day. This S149 offer will end as soon as 
our dealer network is fully stocked. But 
in the mean time we invite you to try 
Lucid as part of our "spread the news " 
campaign, lust pick up the phone and 
call us We accept all major credit cards 
or you can order COD. 



Winner of 
PC Magazine's 
1987 Award 
for Technical 
Excellence 


Ask your dealer or 
call 

1-800-544-4699 
or 214-404-4000 


For a limited time 

$149 
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Choose this, 


Everyone’s computing needs are unique. 
Which is why different people choose dif- 
ferent solutions. And vdiy so many diverse 
computing enwonments are being used 
today. 

While this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems facing more and more 
companies as their information systems 
grow and diversify. 

NoveD means freedom. Fortunately, 


you can solve those problems by making 
one simple choice: Novel Novels NetWare* 
operating system software supports a myri- 
ad of computing enwonments. 

That means you have the fi^eedom to net- 
woric everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainframe host sys- 
tems. So everyone can use the workstations 
they choose, without changing the way 
they work. 

The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security, 


01988 Novell Inc., World Hsodquorttrs 122 Eotl 1700 South, PrtM>. Uloh 84401 (801)379-5900 



and you can choose all of these. 


functionality and system reliability available. 
Plus you get the power to transparently con- 
nect to any of the more than two million 
users worldwide who have already chosen 
NetWare. 

And as your computing needs expand, 
the network will grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. 

The freedom to choose. Exercise your 
freedom to choose the desktop environment 
that best meets your needs. Choose the 
networking power of NetWare. See your 


Gold Novell Authorized Reseller, or call 
1-800-LANKIND. 

For more information, call from your 
modem 1-8004444472 (8 bit, no parity, 1 
stop bit) and enter die access code NVFRE6. 


N N O V E L L 


For networi^ solutions, 
you should be seeing reu. 


CIRCLE 103 ON READER SERVICE CARD 




Thefestestwcty^ 
to get rid of your hang-ups. 


Introducing the Ven-Tel Fhthfinder” 18K. 
It’s the fastest dial-up modem available, and 
it works better over poor phone lines than 
any other modem. 

Hus, it guarantees 
that your data 
will be 100% 

error free. * 


It’s Really 
Faster. 



Though other high-speed modems may 
claim speeds up to 19,000 bps, they rely 
exclusively on data compression, and can 
only achieve these speeds on excellent 
quality phone lines. 

But die Fhthfinder 18K has a unique 
ability to adapt to the changing quality of 
the typical phone line: it falls back in small 
100 bps increments and can bounce back 
again when line conditions improve! So in 
the real world, it 
actually transmits 
nearly twice as fast 
as other modems— 
up to 18,000 bps 
without data com- 
pression. Keep that 
in mind when com- 
paring modems. 

What’s more, if lines do deteriorate badly, 
die Ihthfinderl8K’s own data compression 
automatically lacks in to keep you moving 
at the highest possible speed. 



“Picture -perfect transmission for 
CAD/CAM and graphics.” 


A PaAway For New 
Applications. 


CAD/CAM * software downloading 
* high-speed LAN gateways * desktop 
publishing * remote computer diagnostics. 
They’re all feasible now, thanks to the 
Ihthfinder 18K’s great speed and accuracy. 
Besides which, the 
Ifrthfinder 18K can 
perform more routine 
tasks in a fraction 
of the time, and at a 
fraction of the cost, 
of conventional ^ 

When you use more of the band- 
mr'vlpmc width, you get better performance 

and faster overall throughput. 



Connectible And 
Compatible. 

The Ifrthfinder 18K is on excellent spieak- 
ing terms with more leisurely-paced 2400, 
1200, and 300-bps modems. And it’s 
supported by more communications pack- 
ages than any other high-speed modem- 
including PC-to-PC, PC-to-mini, PC-to- 
mainframe, LAN and Macintosh software. 

Call us at 800-538-5121. Wdll be happy to 
show you how VenTel’s Pathfinder 18K can 
get rid of your data transmission hang-ups. 

Easter than you ever thought possible. 


Modems 


Vcn-Tel Inc.. 2121 Zanker Road. San Jose, CA 95131. 800-538-5121 
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LOCHONC AT LAN SOFTWARE 

Frank J. Detfler, Jr.’s article (“Software; 
Connectivity’s New Frontier,” PC Maga- 
zine, June 14, 1988) was remarkable for its 



volume, quality, and sensitivity to the 
complexity of local area networking. No 
one contemplating the installation of a 
LAN should proceed without reading this 
article. 

Howard Jacobson 
Washington, D.C. 

I would like to commend PC Magazine on 
your comprehensive connectivity article 
(“A Field Guide to LAN Operating Sys- 
tems,” PC Magazine, June 14, 1988). 
Unfortunately, the issue’s LAN compari- 
sons and the features table provided no in- 
formation about TCP/IP support or adher- 
ence to the multilayered OSI standard. 

For the riKrst pan, however, the story 
was accurate and informative, and I thank 
you for your excellent reporting. 

Jorge A. Pascual 
Miami, Florida 


BIG, BAD BUSINESS 

John C. Dvorak discussed the greed of 
American semiconductor firms and Amer- 
ican petroleum firms in Texas (“Repent! 
The End Is Near,” PC Afagozinc, June 14, 
1988). His statements seem to indicate that 


he does not understand economic feasibil- 
ity and that one must make money to re- 
main in business. 

Kenneth D. Conner 
Richardson, Texas 

/ may not understand all aspects qC eco- 
nomic feasibility, but I do understand the 
concept of greed in the semiconductor 
business. — ^John C. Dvorak 


WILL THE RE4£ PC USERS 
PLEASE STAND UP? 

All the gushing over OS/2 is amazing. It 
shows how far out of touch the gums in 
Redmond and the magazine editors in New 
York are with real PC users. 

Real PC users are not big corporations 
or government; we are the millions of 
small businesses and professionals across 
the country. When we buy computers and 
software, we are spending our own mon- 
ey. Cost matters, and we are not going to 
throw our XT and AT clones in the 
dumpster for the privilege of buying new 
$5,000 computers and $750 software. 

Patrick B. Anderson 

Issaquah, Washington 


DIFTERENT STROKES 

While I was pleased to see the review of 
our numerical analysis software, SolvelT 
(First Looks, page 46, PC Magazine, July 
1988), I feel that I must respond to Barry 
Simon’s statement that “SolvelT seems to 
be unique in making virtually no use of the 
alphabet keys.” 

A reduction of keyboard input is exactly 
what we were trying to accomplish. What 
we offer is a context-sensitive graphical in- 
terface that uses a mouse for input. 

SotvelVs interface is easier to use than 
free-format entry systems, has less for us- 
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ers to memorize, and can be used to build 
large problem-solving programs. Mr. Si- 
mon clearly prefers to use keyboard entry, 
but that doesn’t mean that any other entry 
method is “flawed.” 

Tom Ochs 
President 

Structured Scientific Software 
Albany, Oregon 

/ recognize that the P in PC stands for 
‘ ‘personal, ’ ’ and that there will be a broad 
spectrum of responses to any given inter- 
face. However, I find it hard to believe that 
anyone would prefer an interface in which 
he needs to write a little program that be- 
gins by storing x, requires several recalls 
cf this stored value, and forces him to wor- 
ry about what is in which register, t stand 
by my assertion that a promising program 
is hampered by a poor interface. 

— Barry Simon 


IN THE INTEREST OF SCIENCE 

Your review of scientific word processors 
was very informative (“Scientific Word 
Processors: Formulas for Success,” PC 
Magazine, July 
1988). Don’t rest on 
your laurels though. 

Do scientists and en- 
gineers a huge favor 
and review statisti- 
cal applications that 
run under DOS. 

And, if you want to 
do a really effective 
job, get input from some statisticians. 

I believe you will find it a fascinating 
topic that will greatly beirefit your readers. 
Kevin A. Hodge 
Georgia Institute of Technology 
Atlanta, Georgia 
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Save Money on 
Quality Software 


$1 .99 

Membership Special 

For only $19.^ (reg. $34.95/yearj become 

■ a MicroCom Systems member and receive: 

• The Shareware Book", a 30lh page 
guide to shareware lor the IBM PC. In- 
cludes helpful kihrmation for the new PC 
user! $12.95 if. ordered separately. 

• A one year subscription (6 Issues) to 
"Shareware Review", each issue lealur- 
ing a free new-release diskette from The 
MicroCom Collection. 

• Reduced member prices! 

• Any disks below for only $1.99 each, 
($2.99 for 3.5") w/money back guarantee! 


Hundreds of disks available. 
Free catalog with any order! 


□ BUSMESS 1— Easily create, fit in and print business fomis. 

□ BUSMESS 2— Criari data on bar. pie Qraphs. Fnd trends! * 
(D CAO 1a^2 dsks) Paint draw, design w/Fngerpaini * 

CM) 21^2 (fsks) Create advncd 2D/30 designs. G40K. « 

□ CAD S~General9 your own cusbnt flowcriails with PC-Fiow 
H] COMM 1a,bAd— (4 disks) Log onto buletin board systems. 
[I] DATABASE 1a>-(2 disks)The File E; 4 xess database mgr. 

□ EDUCAIKM 1— New PC users can peimsssly learn DOS. 

□ EDUCATKM 3— Build dazzing typing speed w/PC-Fastype. 

□ EDUCATION 8— improve yoir Sparish w/o dry. dul books! 

□ EDUCATION 9— Leam French skils wfo boring teachers! 

□ EDUCATION 10— Pracfce German these easy drills. 

\2l RNANCE 1a^2 disks) A personal bookeeping manager. 
(H RNANCES 3a,b-^ dsks) Prepare trandal spreadsheets. 

□ GAMES 1-3^) Pacman. Kong. Spacewar. missiles, etc. * 

□ GAMES 2— Oubert Pango, Cenfipede. Hopper (Froggeri. * 

□ GAMB 3-Blad4a(A (you set nies), Armchv 06. Empire. 
G GAMS 4— Star Trek, the orig Colo^ C^es Advert more 

□ GAMS S— Hack, you and you tusty dog in a wid adventur 

□ GAMS S-PInbel. OMIo. Dragons. Sopwiih (fly one!). * 

□ GAMS 8— Blast enemies wrSMrer, cotxyjer world W'Ask w 

□ gams 11-High res Atdo'sadverture.MahJongg. EGA. 

□ GAMS 12-Tty backgammon or Mxdpl^ brtune wheel! 

Q] GAMS 13tb,cA»—(S disks) Make yr 0 VM 1 adrem games! 

□ GfUUMKS 1-MMre color side shows tor derTKi6«aini^ 
QRAPfiCS 2a,tkO-(3 <^) Produce great 3D graphics. * 

□ HUMOR 1— Arnuse wAun taoes, unfriendy DOS & more! 

(U MFO 1a>-(2 dsks) 150+ grt cockrig recipes. Add yr own! 
IS MFO 2aiib— (2 disis) Search for addresses w/Zip-Phixw 

G MFO 3aibA^4 diste) Access famous quotes from tistory 
G UUtGUAGE 3itb-(2 disks) A86 rnacto asserrtier^debuggr. 
G MUSK 1a,b— (2 disks) Play tines or use ecttor/oompo s er. w 
G MUSK 2a4)— (2 dnks) Ra^ or play tmes wrPiano )4an! 

□ ORQAMZER 1— DeskTeam (Sideiock done) & Judy cainder. 

□ PRMTER 1— Packed wAAM tor print spooing, banr^ etc. 

□ SHELL 1— A simple, last and easy DOS menu prog tor PCs. 

□ SMULATION 1— Fireworks, maze maker, roving eye. etc! w 

□ EMULATION 3— Birdsongs, aquarium wlish. stars, more. * 

□ SMULATION 4-Hid' res flowers, landscapes, flsh. EGA. 

□ inumES 1— A coleciion of irvakiable gen1 DOS utiiies. 

□ UTIUTES 2-More ffsal DOS utls. ixt burnou protection. 
G UmmES 3ijb— (2 dsks) Total debuggertiiagno^ progs 

□ unUTIB 5— Hard dsk utis to verify. tormaL park dsk drrves 

□ UTHJTIB 7— More adv u8s; undelete Bas from hard disks. 
G WORD 1a>— (2 dsks) Powerful PC-Write word processor. 

* Dida so ma^ above require a color graprics adapter 


Phone or mail your order today 
for 24‘hour shipment! 


MicroCoin Systems Cos' of disks 

3673 Enochs Street Membership 

Ssnts Clere, CA tax 

95051 Total end. 



■ LETTERS 


PC Magazine is planning a sratisrical ap- 
plications article to be published this win- 
ter. — ^Ed. 


QUAUTV SUPPORT 

Your magazine is an invaluable resource to 
me, but there is one aspect of product value 
that I feel has been underaddressed in your 
reviews. Second-rate telephone support 
seems to prevail in the computer industry; 
software companies need to be held ac- 
countable for the service they tender. 

PC Magazine has become a watchdog 
over the quality of software packages. You 
would do all computer users a great service 
by becoming our advocate in this area as 
well. 

GregDurm 

Woodland Hills, California 


. . . ORYOURMONEY BACK? 

In your recent review of the VEGA VGA 
bo^ ("Nearing Perfection: VGA Boards 
Enter the Mainstream,” PC Magazine. 
July 1988), Winn L. 

Rosch stated that the 
VEGA was not 
completely compat- 
ible with IBM’s 
VGA standard, but 
went on to explain: 

“If you have 
doubts, its money- 
back compatibility 
guarantee should reassure you . ' ’ 

The article should have also stated that 
this guarantee is applicable only to IBM 
PCs, not compatibles. I purchased a 
VEGA VGA board, and it will not work in 
either my Mitsubishi MP386 or my 
Compaq Portable IB. Video Seven has re- 
fused to refund my money, because the 
guarantee specifies only IBM PCs, not 
compatibles. 

Arthur V. English 

Gwynedd. Pennsylvania 


A COLUSICnS COURSE 

I think there are some misconceptions 
about the performance of workstations 
(Bill Machione, “When Worlds Collide,” 
PC Magazine, June 14, 1988). 
Workstations do deliver number-crunch- 
ing performance and good network sup- 
port, but they lack responsiveness. This 
poor performance is caused by inadequate 


hardware support and inefficient imple- 
mentation. 

Memory is also a problem. 
Workstations require a great deal of pag- 
ing. The speed of PC hard disks and con- 
trollers must improve to sustain this load. 
In the meanwhile, I prefer real memory to 
“Virtual Mumpitz” (Mumpitz: German 
for nonsense). 

Pascal Domier 
Zolliken, Switzerland 


AFRESH UnUIT 

I am astounded by the improvement in 
overall performance of my IBM PC-XT 
compatible that was obtained through use 
of the refresh utility, QFRESH.COM, by 
Brian K. Roemmele (PC Lab Notes, PC 
Magazine, July 1988). This utility is worth 
many times the cost of my subscription to 
your outstanding magazine, and I wish to 
thank you for publishing it. 

Addison H. Lynch 
Fort Worth, Texas 

Brian K. Roemmele’s article (PC Lab 
Notes) contained two or three of the most 
useful lips I've gotten from years of read- 
ing various PC Magazine articles. This is 
quality work! 

Terry Rich 

Dickinson, North Dakota 


PRIZE-WINNING PROGRAMMERS 

I would like to second John C. Dvorak’s 
motion to honor outstanding programmers 
(“The Software Entropy Effect,” PC 
Magazine. June 28, 1988). Displaying the 
author’s name would give credit where it is 
due. Perhaps outstanding writers who con- 
tinually produce top-notch works and 
bring repeat sales to companies should be 
eligible for the Nobel Economic Prize. 

Brian L. Jones 

Glenview, Illinois 


BELLY UP ON BAR CODES? 

In his bar-code-readers review, Greg 
Alwang stated that the MiniBar “didn’t 
achieve the same level of successful 
reads" of other tested units (“Reading Be- 
tween the Lines," PC Magazine, June 28, 
1988). 

The explanation for this may be that we 
supplied a high-density pen with the 
MiniBar that appears to have been used on 
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LodkMjink 

Add-in for 1-2-3 
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BoundkssWjifaheets. 


LOOKAUNK” for I -2-3* Release 2 lets you 
build applications that span across worksheets. 

You get dynamic linking and consolidation plus the 
ability to see two sheets on the screen at the 
same time. 


Be in two places at once. 

Have you ever wanted to look at one worksheet 
while using another? Now you can. A special 
pop-up window lets you see a second worksheet 
with the push of a key. 



You can scroll up, down, left or right, move 
and resize the window, swap sheets between 
windows, and cut and paste between sheets. And 
that's just the beginning. 


Build multi-sheet applications. 

With LOOK&LINK, any woiksheet can pull 
information out of other woiksheets on disk or 
expanded memory (optional). You might link a 
1040 lax worksheet to its supponing schedules. 

Link a cell or a range. Link values or 
summary information. Perform table lookups. It's 
easy - move the cursor in the pop-up window to 
define the link cells. 

Consolidate many sheets into one. 

LOOK&LINK also does automatic consolidations, 
complete with audit trail. You might sum twelve 
monthly P&Ls to create an annual repoit or sum 



regional sales worksheets to produce a national 
consolidation. 

LOOK&UNK is from Uie makers of 
(gBASET SeeMORET SmartNotes” and 
UltraVision" for the IBM PC and compatibles. 

Lod^Lirl ] 

Plusesendme: | 

copiesofLOOK&LINKalS99.95cadi. | 

Include $3.75 shipping per order. (S 12 outside USA | 

andCanad8).Mass.residen(sadd5%salestax. i 

Payment: □ VISA □ MC □ AMEX I 

□ DINERS □ CHECK | 


CARD# atf DATE 


NAME 


ADDRESS PHONE 


CITY STATE ZIP 

To order, send coupon m call toll-free. 
Company PO's accepted by mail or fax. 

800445-3311 



63 Great Road, Maynard, MA 01754 
^508-897-1575 FAX508-897.1947 PCI(V88 
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Copyrighted material 


Y)u Can Never Be 
'BoFbwerful 
Qr'Bo'Ilm 


As portable PCs go, ours may look a bit 
on the skinny side. But they’re by no means 
undernourished. 

After all, each 286 and 386 micropro- 
cessor-powered Toshiba portable has an 
easy-to-read gas plasma screen. Each is 
IBM-compatible. And each gives you a 
wide range of features you’d expect only 
from a desktop PC. 

The T3100/20, for example, weighs a 
scant 15 pounds, yet has an abundance of 
power It comes with a 286 microprocessor 
and 640KB of RAM that’s extendable to 
2.6MB. Plus, there’s a built-in 20MB 
hard disk. 

C)urT3200 has the advantages of a 
12MHz 286 microprocessor; an EGA dis- 
play system, a 40MB hard disk and 1MB of 
RAM ejpandable to 4MR Also, its two IBM- 
compatible internal expansion slots let you 
connect your PC to mainframes, LANs and 
more. But what’s even more impressive is 
how we managed to fit all this into a slim, 
19-pound package. 

Then there’s ourTSlOO. As amazing as 
it seems, we managed to squeeze a 16MHz 
Intel' 386 microprocessor into a slim pack- 
age that weighs less than 15 pounds. To 


that we added an EGA display system and 
a 29 msec 40MB hard disk As your thirst 
for power grows, its 2MB RAM can be 
upgraded to 4MB. Plus, you’ll receive 
Miaosoft’s® Windows/3^ at no charge 
with your T5100 purchase. 

For more information on Toshiba com- 
puters and printers, call 1-800-457-7777 
And rest assured that whichever Toshiba 
PC you choose, you’ll be getting the kind 
of power once reserved for cumbersome 
desktop computers. 

All of which proves you can maintain 
a position of great power without having 
to throw a lot of weight around. 

Toshiba PCs are backed by the Ex^tional Care program (iMHvst enrollment 
required). See )uur dealer for details. IBM is a registered trademaric of International 
Business Machines Com Intel is a registered tra^mark of Intel Corp. Microsoft is a 
registered trademark of Microsoft Corp. 



In Touch with Tomorrow 

TOSHIBA 

loehiba Amtfrica Inc.. ln/i)rTnation Systems DivisHn 



Where We Stand On Accounting. 


Eight years into it and firmly planted. 

With our experience and knowledge we have created a new foundation 
for over 70,000 businesses worldwide. 


And now, you might say we wear a bigger pair of shoes. Because we write 
accounting software that’s more than just a tool for accountants. Our Database 
Accounting Library” is designed from the ground up to run an entire business. 

A system that everyone in a business can use, on just about every computer 
or network. It’s written in dBASE.' The most accepted business programming 
language in the industry. Providing the power and flexibility that enables your 
information to achieve its maximum potential. 

A financial system should grow as your business grows and be able to fit 
the specific needs of that business. No matter what type of business you’re in. 
The Database Accounting Library includes the source code that allows you to do 
just that. And we back it up with an unprecedented five-year warranty. 

It’s all designed to put your company on a much firmer footing. 

You see at SBT, we stand for more than accounting. 

We stand for better business. 


SBT 
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800/227-7193. In CA 415/331*9900. 
One Harbor Drive, Sausalito, CA 94965 
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■ LETTERS 


low-density-code samples. Fuithermoie, 
no effort was made to noimalize the code 
samples, the differing reading techniques 
of reviewers, or the percentage of good 
reads that justified your evaluation. 

Jeremy Metz 

President 

Barcode Industries Inc. 

Beltsville, Maryland 


A CASE OF THE VAFOHS 

Why are we in the MS-EXJS world meekly 
sitting on our hands hoping that one day 
the sky will part and we will be handed a 
worthwhile operating system? OS/2 is still 
virmally vaporware: we’re kidding our- 
selves dreaming about 80486 chips when 
we can’t even use the 80286 fully. 

Unless we stop supporting this dead-end 
technology, we’ll all be left with 8086 ma- 
chines playing Pac Man. 

Hans Goldfuss 
New York, New York 


LOOK MOM, NO HINT BOOK! 

In her Space Quest II review (After Hours, 
PC Magazine, June 28, 1988), Stephanie 
K. Losee wrote that solving Space Quest II 
required the hint book. Well, I managed to 
solve all the Siena Adventure games with- 
out having to use the hint book, and I am 
only 13 years old. 

Richard G. Biase 
Montville, New Jersey 


SKEWED DEFINmONS 

I believe that a very valuable and inexpen- 
sive package was subjected to inaccurate 
evaluation with a cheap shot (“Software 
Safety Nets,’’ PC Magazine, May 31, 
1988). In David DeJean’s review, PC 
Tools Deluxe was referred to as deserving 
the “Ginsu Knife Memorial Trophy.” In 
my opinion, it should have been labeled 
the “Professional-Strength Swiss Army 
Knife.” 

Roy F. Schall 

Glendora, California 


THE BUCK STOPS HEBE 

I recently learned that Morris Stemp, who 
cowrote the review of Macola Accounting 
Software (“Making Every Number 
Count,” PC Magazine, September 15, 
1987), the Editor’s Choice accounting 
package, has a vested interest in Macola 


Inc. He is a distributor for Macola and sells 
and installs the program. 

'This discovery deflates my faith in the 
reliability of your editorial evaluations, 
which I had believed to be fair and impar- 
tial product reviews. That you may obtain 
your articles in this baiter manner seems to 
contradict Jim Seymour’s firm assertion of 
complete editorial independence in his 
“the buck stops here” statement (“Ethics 
and Articles of Faith,” sidebar to “Auto- 
mating Your Books, Analyzing Your Op- 
tions,” PC Magazine, September 15, 
1987). 

Ken Rubin 

New York, New York 

PC Magazine deliberately sought review- 
ers on the accounting project who had pre- 
vious experience with the software. Mr. 
Stemp has installed products from 
Macola, TLB, Computer Associates, and 
others. As Jim Seynmur explained in "Eth- 
ics and Articles of Faith," anyone who's 
knowledgeable about accounting software 
has some prejudices, and PC Magazine 
accepted the responsibility of being an im- 
partial arbiter for the Editor's Choice se- 
lection. — Ed. 


NOTHING BUT THE TRUTH 

David DeJean’s review of the Micro 1 
Power 386 (“2()-MHz 386s: Hustle with 
Muscle,” PC Magazine, June 28, 1988) 
slated that the Mylex motherboard is 
socketed for both the 80287 and 80387 
math coprocessors. A call placed to Mylex 
by our executive vice president was an- 
swered with an emphatic denial of such a 
product’s existence. 

What is the real truth? 

LisaM. Hartsock 
Assistant Sales Manager 
FiveStar Computers 
CaiTolton, Texas 

The truth is somewhere in the middle. An 
80287 can be plugged in, but an 80387 re- 
quires a daughtercard from Mylex. — Ed. 


HOW TO WRITE TO PC MAGAZINE 

Send your letters to PC Magazine, One 
Park Avenue, New York, NY 1(X)16, or 
upload through PC MagNet. All letters be- 
come the property of PC Magazine and are 
subject to editing . OS 
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“A Word Crunchers Dream” 

—PC Magazine June '87 



IN FULL TEXT RETRIEVAL 

SEARCH 5(300 TEXT FILES 
IN 5 SECONDS 


RATED 9.3 

By INFOWORLD 


Find ony info created by oil the popuky word 
processors or ASOt files m secortds Highlights 
finds 

B OompiehefiBlve Seofches 

Creote o seorch request with ony combiro- 
fion of MD. OR. NOT, ond WfTHIN (WITHIN 
refers to proximitv) Search informotion on o 
20M6 Hcxd Disk m secorrds Works with 
public data boses like Dow Jones ar>d 
CompuServe os well as other programs such 
asLOTUSord8oseiH 

• ma Ccadi • HlghigM 

• MortcftSove • niRiBe Seorch 

• OrvUneHelp BNetllng 

• New Ver«ion 3.0 

ZylNDEX Pmonal $ 95 

searches 500 files 

ZylNDEX Proltssipnal $295 

searches up to 5000 
ZylNDEX Plus $695 

searches up to 15.000 files with 
LAN copabilities 

ZyFEATURES $ 95 

thesourus/rTTocfos/fieid search 

Call for Demo Diskette 
(312)632-1100 

FOR ORDERS AND INFOBMAIKW (800) 5JA.633R 

ZyLAB 

V Corporation 

3105-T N Wilke Rood • Arlington Hts.. IL 60004 
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LOGITECH MICE 


LogiMousew/LogiCadd 

Logi Buss Mouse w/Logi Cadd 

LogiMouse w/Publisher 

LogiTech Hi-Res Mouse 

Logi Scan Man 


LogiMouse 

LogiMouse w/Paint Show 

Logi Buss Mouse w/Paint Show 
Logi Buss w/Publisher 


DATABASE 

MANAGEMENT 

Clipper 

dBase III Plus 

dBase 111 LAN 

OB-XL Diamond 

Eureka 

Genifer 

Nutshell 

Nutshell Plus 

Paradox 2.0 

PFS: Protessional File 

Q&A 

Q&AWrHe 

RiBaseFbrDOS 

Reflex 

VP Expert 

VP Info 


•UTIUTIES 


WORD PROCESSORS 

Easy Extra 

Grandview 

Multimate Advantage II 

PFS: Professiorral Write 

VWkswriterS 

Volkswriter Deluxe Plus 

Webster 

NewWorid Writer 

Prof. Spell Checker 

New World Thesaurus 

Word (Microsoft) 

Word Perfect 4.2 

Word Perfect 5.0 

Word Perfect Executive 

Word Perfect Library 

Wordstar Pro Pack 5.0 

Wordstar 2000 Rus 3.0 


1 DIR Plus 

Brooklyn Bridge 

Carousel 2.0 

Copy II PC 

Copywrite 

Corefast 

Cruise Control 

Direct Access 

Disk Optimizer 2.0 . . 

Disk Technician 

Disk Technician Plus 
DS Back-Up Plus . . . 
Fastback 


Microsoft Wirrdows 386 . 

Norton Commander 

Norton Editor 

Norton Utilities 4.0 

PC Tools Deluxe 

Printworks for Dot Matrix 
Printworks for Lasers . . . 

Sidekick Plus 

Sideways 

Smart Notes 

SQZPIus 

Superkey 

Unlock 0 Plus 

Unlock Masterkey 

XTree 

XTree Professional 


Keyworks 

Laplink ■»> 

Mace Utilities 

Microsoft Windows 


Chuck Yeager 
Adv. Flight Simulator 
LetsC 


Mavis Beacon 

Teaches Typing 

MS Learning DOS 

MS Flight Simulator .... 

PCLogo 

Turbo Tutor 

Typing Instructor Encore 
Typing Tutor IV 


ACCESSORIES 

Copy II 

Option Board Deluxe . . . . 
MS Mach 20 Memory Plus 
MS Mach 20 Baseboard . . 

Masterpiece 

Masterpiece Plus 


Dollars & Sense 

w/Forcast $92 

Tobias 

Managing Your Money 4.0 114 


Maxell MD>20ty. too .. 
Maxell MD-2HD Qty. 100 

Sony 574 Qty. too 

Sony 3Vi Qty. 100 


No APO, FPO, or mtematxxtai orders, please. 

Can before sobmittitrg P.O.'i Ask for National Accounts 
Personal and Corepany Checks Win Delay Shippng 3 weeks 
Pnces. Terms & AvalabHrty Subiecl to Change Without Noboe 
Add S% for C.0.0. Orders 
We Do Not Guarantee Machine Compatibility 


No Charge for VISA and Mastercard 
We Do Not Charge Your Card Until Your Order is Shipped 
You Pay the Ground Shipping $6.00 (except Alaska ax) Hawan) ■ 
We Pay the Ax Difference 

Free Air applies ONLY \o orders up to 10 lbs & Over $50. 

All products carry only manufacturer's waranties. We do not honor 
guarantees, rebates, tnai penod pnviledges or promobonal programs 
offered by manuafactures. 





ORDER UNE 


DOING BUSING 


FOX BASE PLUS 


MICROSOFT WORD 4.0 


MICROSOFT WINDOWS 386 


COMMUNICATIONS 

Carbon Copy Plus 

CompuServe 

Subscription Kit 

Crosstalk XVI 

Crosstalk Mark IV 

Mirror II 

Remote II 

Smartcom II 

Smartcom III 


INTEGRATtVE SOFTWARE 

Ability Plus $■ 

Enable 2.0 : 

Framework III ( 

MS Works 

PFS: 1st Choice 

Smart Software System ; 

Symphony , . i 


DESKTOP PUBUSHING 

Newsmasterll 

PagemakerS.O 

PFS; First Publisher 

Ventura Publishing 


SPREADSHEET 

Cambridge Analyst 

HAL 

Lotus 1-2-3 Ver. 2.01 

Lotus Agenda 

Lotus Manuscript 

MS Excel 

MS Excel/Mach 20 Bundle 

MS Multiplan 4.0 

PFS Professional Plan 

Ouattro 

Supercalc 4 

Twin Advanced 

Twin Classic 

VP Planner 

VP Planner Plus 


PROJECT MANAGEMENT 

Harvard 

Total Project Manager II $309 

Microsoft Project 4.0 287 

Superproject Expert 395 

Timeline 3.0 315 


UUI6UAGES 

MS Basic Compiler 

C Compiler (Microsoft) . , . 
Cobol Compiler (Microsoft) 
MS Fortran Compiler 4.0 . . 

Lattice C Compiler 

Macro 

Assembler (Microsoft) . . . . 
Pascal Compiler (Microsoft) 

Quick Basic 4,0 

QuickC 

Ryan McFartan Fortran . . . . 
Ryan McFarlan Cobol . .. 

Turbo Basic 

Turbo C 

Turbo Pascal 4.0 

Turbo Pascal Dev. Library . . 
Turbo Prolog 


PC Mouse w/paint 

(Buss or Serial) 

PC Mouse 
w/Autosketch 

(Buss or Serial) 

Omni Mouse 

Microsoft 

Buss Mouse 1.0 

Serial Mouse 1.0 

Buss Mouse w/CADD . . . 
Serial Mouse w/CADD . . . 
Buss Mouse w/Wir>dows . 
Serial Mouse w/Wtndows 
Optimouse(PC Mouse) 
w/Dr. Halo III 


GRAPHICS 

Designer 

Energraphics 

Freelance Plus 

Generic CAD w/Dot Plot 3.0 

Generic Cadd Level III 

Harvard Graphics 2.1 

Microsoft Chart 3.0 

News Room Professional . . 

PrintmasterPlus 

PrintShop 

Turbo Graphix Tool Box . . . . 

VPGraphix 

Windows Draw!! 
w/ClipArt 


ACCOUNTING 

ACCPACEasy 

ACCPAC BPI 

Bedford Accounting 

DAC Easy Accounting 

DAC Easy Payroll 

In-House Accountant 

One Write Plus 2.0 

One Write 

A/R, A/P. Payroll 

Time Slips 

TimeSlipsIll 


CIRCLE 206 ON READER SERVICE CARD 


To Place an Order: 1-000426-6659 • Order Processing (602) 944-1037 

To Follow Up on an Order: (602) 944-2552 lOflO a m-aO) p.m. Mon.-Fri, 
Order Line Hours: Monday-Fnday 7X)0 am.-6;00 p.m. 

Saturday 9;00 a.m.-1 90 p.m 

Mailing Address; 

8804 N. 23rd Avenue / Phoenix. Arizona 85021 


S i^g i ORDER LINE 


We re raising u.e 
eurtain on MORE 
than Just the 

lowest prices/ 




W W WWwt^gTttm 

386 

16 MHz. 1024K Memory. 
200 Watt Power Supply. 
Enhanced Keyboard. 
1.2 MEG Floppy Drives 


am W 1.2 Floppy & 40 Meg Drive 
Pictured Below PC 368 


Pictured Above PC XT Turbo ♦ 


Pictured Above PC 286 Turbo 


W W wwwr^tma 

PC/286 TURBO 

12 MHz. 1024K Memory. 

200 Watt PWR Supply. 

U MG Floppy Drive. 

Enhanced AT'St^ Keyboard 
EGA MonHor. AT Multi 1 0 Card. EGA Card 


PC/XT TURBO 

1 0 MHz. 640K Memory . 1 so Watt PWR Supply. 

AT Style Keyboard, 1-640K Drive. AT Style Case. 
Monographics Card w Parallel Printer Port 
Clock Card w Serial Port 
Mono Monitor with Swivel Tilt Base 




System Wii Floppy & 40 Meg Drive $2070 


MIT MONITORS, CAROS, MOOEMS & KEYBOARDS 


Turbo W/640K 1 1 Drive S555 

Turbo PC/XT W/640K & 2 Drives S629 

Turbo PC/XT V(/640K & 1 Drive & 20 MG S839 

Turbo PCD(Tw/64K&1 Drives 30 MG S869 

PC 286 12 Hz Zero Wail State w/t024K. t.2 Floppy Drive $1240 

PC 286 12 MHz Zero Wait Stale W/1024K. 1.2 Floppy Drive 40 MG $1623 

MIT Amber Monitor W/SW Till $95 

MIT Color Monitor $255 

MIT EGA Monitor $359 

MIT Auto Switch EGA Card $129 

emit Color Card $55 


MIT A B Switch Box (Par/Par) 

MIT I/O Serial Clock 

MIT I/O Serial-Parallel 

MIT Monographics Card 

MIT AT Multi I/O 

MIT XT Multi I/O 

MIT 1200B Modem (INT) with Software 
MIT 1200B Modem (EXT) with Software 
MIT 2400B Modem (INT) with Software . 
MIT 2400B Modem (EXT) with Software . 
MIT Enhanced Keyboard 






AIR EXPRESS SHIPPING 
You Pav Thr CnMind Shipping 
We Pa» Ibe Mt DiHrrence 


AST 

Model 80 
Model 140 . 
Model 340 . . 

Model 390 

Othef Models . 
NEC 

Multispeed EL II 
Toshiba 
T-KXX) 

T-1200F . 

T-1200H 

1200FB 

1200HB 

T-3200 

T-5100 . 


AST 

Hot Shot 

Six Pack Plus . . 

Xformer 

3Q4-II 

PC Mini I/O . . - . 
AT Mini I/O . . . . 
AT Ramvantage 
Other Models . 


Star MIcronics 
Toshiba 
321 SL 

341 SL 

351 SX . 
PageLaser . 


Alps 

Allegro . . . 

AL0224E 

AL0318 

AL0324E 

2418 

2424 

P2000 

2100 

Other Models . 
AST Turbo Laser 
Citizen Printers 
1200 
1800 
MSP40 
MSP45 
MSP 50 
MSP55 
Premier 35 
Tnbute 124 
Diconix 150 
300 

Epson Printers . . 
Hewlett-Packard 
Desk Jet 
Laser Jet Seres II 
Paint Jet 
NEC 
P2200 
P5200 
P5300 

Other Models 

Okidata 

182+ 

320 

390 

Laseriine 6 
Panasonic 
1080 1 M2 . 

1091 1 M2 

1092 1 

1524 

1592 

1595 

3131 

3151 

Laser 4450 


MODEMS 

Anchor 

1200Bw/sottware ... 

1200 EXT 

2400 B w/sohware 

2400 EXT 

Hayes 

1200 

1200B 

2400B 

Prometheus 
12006 w/Software .. 
2400B w/Software 
Other Models 
US Robotics 
Password 1200 
Courier2400. 

Couner 2400E . 

HST9600 

2400 BAN Software 


ATI 

EGA Wonder 
VIP 


Hercules 
Color Card 
Graphics Card Plus 
Incolor 


Intel 

Inboard 386 PC . . . 
Inboard 386 w/cable 

4020 

80287-6 

80387-16 


MONITORS 

Amdek 410 
432 
V210A 
NEC 

Multisync II 

Multisync Plus ... 

MultisyTKXL 

Monographic System 
Other Models 
Princeton Ultrasync . . 
Max 15 

Samsung 

Sony Multiscan (1303) 
Mitsubishi 

Oiamorrd Scan 

Zenith 

1490 


Orchid 
Designer VGA 
Tiny Turbo . . . 
Twin Turbo . . 
VGA 


Bernoulli Box 
10 Meg ... 
20Meg . 

40 Meg 
Beta Ext . . 
Beta Int 


Paradise 

Autoswitch 350 . . 

VGA + 

VGA Professional 


Video-7 
Fastwrite VGA 
VGA 

Vega Deluxe 
V-RAM 


Seagate 

20 MG w/WD Controller 

251-1 

Other Models 


Plus 20 MG 
Plus 40 MG 


leac 

1.2 MEG AT . 
Floppy F55 8V 


Keytronics 
KB5151 
KB5153 . . 
KB101 . . 


Toshiba 

3.5Dr720K 

3.5Dri.4M6 


UnirTterruptible Power Source 


MICROCOMPUTER 

MARKETINC COUNCIL ORDER LINE 


CIRCLE 123 ON READER SERVICE CARD 


HARDWARE 



f^srmcRO 


ORDER LINE: 

1 - 800-441 -FAST 


Orchid VGA 


List *445 

This brand new VGA board from Orchid is a 
winner. It provides VGA. EGA. CGA and 
MCGA register level compatibility and has 
hardware capabilities for zooming, horizontal 
panning and vertical scrolling. It has three 132 
column modes and has a RAM loadable charac- 
ter generator. You can save on ail the popular 
Orchid products when you order from us. 




SPECIALS 


List M 99 

Give im your tired old word processing soft- 
ware. Sprint is finally here! It is ideal for new 
and power users alike. Sprint features awe- 
some speed, page preview, thesaurus, hyphena- 
tion. multiple font support, and so much more. 
It is the only product that acts like other word 
processors so everyone in the office can use it. 


SPRINT 

bv Borland 

^119 



Citizen 

120D 

PRINTERS 

LIST 

229 

FAST 

145 

^ HARDWARE 






180D 

259 

165 

BOARDS 


Prometheus 

LIST 

MSP40'55 


Call 

AST 

LIST 

FAST 

Promodem 1200B 

119 

Tribute 124 

699 

449 

Hot Shot 286 

645 

339 

Promodem 2400B 

199 

Tnbute 224 

949 

599 

Six Pak Plus 

210 

119 

Promodem 2400G 

249 

Diconlx 



Others 


Call 

The Complete PC 


150P 

499 

299 

ATI 



Answenng Machine 

349 

Epson 

Fu|itsu 


Call 

VIP VGA 

Everex 

449 

259 

Complete FAX 

Hand banner 

499 

249 

‘ DL3400 

995 

549 

1200B Int Modem 

149 

73 

USRobotics 


NEC 



2400B Int Modem 

249 

149 

See prices listed above 

P2200 

569 

349 

Genoa 



Video 7 


P5200 

799 

509 

Super EGA Hi-Res-f 

399 

175 

Fast Write VGA 

549 

P5300 

1049 

669 

Super VGA #5100 

445 

239 

Vega Deluxe 

379 

P5XL 

1295 

Call 

VGA Hi-Res #5200 

645 

359 

Vega VGA 

V-RAM VGA 

499 

LC890 

4799 

Call 

Hercules 



799 

Okldata 



Graphic Card + 

299 

169 



182 Plus 

319 

219 

Intel 



LAPTOPS 

: 292 

539 

349 

8087-2 

250 

149 

Mitsubishi 


320 

499 

329 

80287-8 

410 

249 

MP-286L 20mb 

3995 

390 

699 

469 

60287-10 

480 

287 

NEC 


393 

1399 

915 

Above Board 286 

645 

359 

Multispeed EL It 

2295 

Panasonic 



Orchid 



Multispeed HD 

3695 

KXP1 0801-2 

299 

159 

VGA 

399 

229 

Sharp 


KXPl091i-2 

329 

195 

Designer VGA 

Tiny Turbo 286 

545 

299 

Samsung 


KXP1592 

699 

389 

445 

269 

Toshiba 


KXP1595 

749 

419 

Twin Turbo 12mhz 

645 

379 

T1000 

1249 

KXP1524 

949 

519 

Paradise 



T1200F 

2099 

Star 



Basic EGA 

199 

Call 

T1200FB Backlit 

2399 

NX1000 

269 

179 

Autoswitch 480 

349 

Call 

T1200H 

3499 

NX2400 

499 

339 

VGA Plus 

399 

259 

T3200 

5799 

N82410 

699 

449 

VGA Professional 

599 

369 

T5100 

7499 

Toshiba 



5 Pack OK 

129 

59 

Zenith 


P321SL 

749 

467 

Practical Peripherals 



SuperSpon Dual 

2399 

P341SL 

999 

649 

1200B Int Modem 

99 

65 

SuperSpOfi 20mb 

3599 

1 P351SX 

1499 

929 

2400B int Modem 

199 

149 

SuperS^rt 286 

4999 


USRobotics Modems 



nit 


logy 

fordable prices. These models feature AT com- 
mand set and S-register level compatibility. 
They have line output jacks and speaker volume 
controls. Internal or external. 1200 or 2400 
baud, we have USRobotics quality for less! 


Model 

1200 

2400 

Internal 

»69 

*129 

External 

*89 

*149 


FAST 

73 

129 

159 

219 

319 

159 


329 

179 

259 

489 


MONITORS 

LIST 

999 


Amdek 
1280 
210A 

310A Umited Offer' 

722 EGA 
Magnavox 
Mitsubishi 

1409 RGB 

1410 EGA 

Diamond Scan 1361 799 

NEC 

Multisync II 
Multisync GS 
Princeton 
Max 15 
Utitrasync 
Sony 

1302 Mulliscan 

1303 Multiscan 

Thomson 

Zenith 1490 999 


129 

230 

799 


399 

599 


899 

279 


369 

849 


995 

825 


FAST 

669 

89 

75 

439 

Call 

259 

399 

489 

Call 

169 

169 

Call 

659 

499 

Call 

599 


1449 

2249 

Call 

Call 

769 

Call 

Call 

2299 

3695 

Call 

1599 

2399 

Call 


DtSK DRIVES 


Fujitsu 


360K Floppy 

720K 3.5‘ Floppy 

1 .2MB 5.25’ Floppy 

119 

149 

77 

87 

149 

87 

Miniscribe 

40MB AT #3650 

Seagate 

499 

319 

20MB XT Kit #225 

599 

267 

30MB XT Kit #238 

699 

287 

30MB AT #138 

599 

299 

40MB AT #251 

899 

349 

80MB AT #4096 

1199 

599 

Call On Non- 

Listed Items 





LIST 

FAST 

Clipper 

699 

359 

DataBase 

600 

359 

dBase III-*- 

699 

359 

dBXL Diamond 

199 

105 

Foxbase Plus 

395 

185 

Paradox 

725 

399 

Quartz 

795 

449 

RapidFile 

295 

179 

Rbase for DOS 

700 

419 

Reflex 

150 

64 

Q& A 

349 

179 

Desktop PuMiahing 


Byline 

295 

175 

GEM Desktop Pub. 

299 

169 

Pagemaker lo 

795 

Call 

PFS:First Publisher 

99 

55 

Publisher's Paintbrush 285 

149 

Ventura 

695 

479 

Finendel 


Bedford integr. Acet. 

249 

149 

BPI 


Call 

Computer Associates 


Call 

DAC 3.0 

99 

59 

DAC Payroll 3.0 

99 

59 

Dollars & Sense 

179 

99 

In-House Accountant 

199 

109 

Managing Your Money 199 

117 

Peachtree Complete 

199 

149 


SOFTWARE 


Graphics 

LIST 

FAST 

Programming 

FAST 

Boeing Graph 

395 

199 

Macro Assembler 

150 

89 

Deluxe Paint II 

105 

67 

Norton Guides 

100 

58 

Draw Applause 

495 

269 

Turbo Basic 

99 

56 

FreelarKie Plus 

495 

Call 

Turbo C 

99 

58 

GEM Draw Plus 

299 

165 

Turbo Pascal 

99 

58 

Genenc CADD 

99 

50 

Quick Basic 

99 

59 

Harvard Graphics 

495 

Call 

Quick C 

99 

59 

PrintMaster Plus 

60 

27 

Spresdshsets 


Irrtegrsted 


Excel 

495 

Call 

First Choice 

149 

77 

Lotus 

495 

Call 

Smart System 

695 

427 

Lucid 3-D 

149 

85 

Works 

149 

89 

Plan Perfect 

395 

189 

Windows 286 

99 

59 

Quattro 

248 

119 

Windows 386 

195 

117 

Worksheet Utitties 

100 

55 

WordPerlect Exec. 

249 

117 

Utilities 


Mice 



CoreFast 

149 

87 

Logitech C7 Senal/Busi 19 

65 

Desktink 

170 

95 

Logitech HiRes 

150 

83 

Desqview 

130 

73 

Microsoft Serial/Bus 

150 

95 

Fastback Plus 

189 

87 

Microsoft W/ Windows 200 

129 

Formtool 

95 

54 

PC Mouse 

149 

89 

Laplink Plus 

140 

77 

Power Protection 


Norton Advanced 

149 

74 

Curtis Ruby Plus 

115 

59 

PC Tools Deluxe 

80 

36 

Oatasheild 85 

90 

50 

Sidekick Plus 

195 

119 

Oatasheild 100 

99 

57 

XTree 

70 

34 


Word ProcoMOrs 



LIST 

FAST 

Easy Extra 

99 

55 

GEM First Word Plus 

199 

117 

Grammatik III 

89 

49 

Manuscript 

495 

Call 

Multimate Adv. II 

565 

247 

Professional Write 

199 

105 

Rightwriter 

95 

49 

Spnnt 

195 

119 

Q & A Write 

199 

119 

Webster’s Wnter 

100 

59 

Word 

450 

Call 

Word Perfect 

495 

Call 

Word Perfect Library 

129 

59 

WordStar 

350 

Call 


Call On Non-Listed Items 


TKRMS: NoC'ham for Viuor MxsieK'ard Shtp- 
pin|Charge:3%(S»n S4i Pral]lM.1warTanlle^.offm 
A claims are handled by the manulatiurer All returm 
aresubjcvCto IS't restocking fee. call for RA number 
COD'raddS^.reMrKtioncappIv PervinalA'ompanv 
checks delay chippme. Cocn^liDilily not guaranteca. 
PnceVavaifabiiiy cunyevi lo change A/ orders add 
6.7K' tac 

For your protection, we check for lUiien credti cards. 
Mailing Addrc«: 

’721 b Cifove St . Phoenu. AZ RWMO 
Ta ptoee ardm Mkh caS: Hnn-U|..’r7K 
T« ctwch M an ardee caN: A02-437>S975 
far leehatcal Mppart c^: 602-4374)300 
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PC ADVISOR 



Advice on a variety of ways to market shareware, adcUng an external 3 Vi-inch floppy disk 
drive to the AT&T 6300, and turbocharging an 8086-based machine. 


HOWTO SHARE 

I am developing some small programs that 
I would like to try and market as 
shareware. How does one go about getting 
his programs into the shareware market- 
place? Is there a publication or other infor- 
mation source available on this? 

Joe LaBelle 

Flagstaff, Arizona 

/ don't know of any publication devoted to 
marketing shareware, but I can give you a 
few pointers on how to do it. The best way 
to start marketing your shareware pro- 
grams is by uploading them to on-line ser- 
vices such as CompuServe (5000 Arling- 
ton Center Blvd., Columbus, OH 43220; 
(800) 848-8199), The Source (1616 An- 
derson Rd., McLean, VA 22102; (800) 
336-3366), Delphi (General Videotex 
Corp., 3 Blackstone St., Cambridge, MA 
02139; (800) 544^005), and GEnie (Gen- 
eral Electric Information Services Co., 
401 N. Washington St., Rockville, MD 
20850; (800) 638-9636, ext. 21). Look for 
areas of the service that bring together us- 
ers who are interested in PCs. On Compu- 
Serve, for instance, upload your programs 
to PC Magazine'.; PC MagNet (for more 
information, see First Looks, page 46, PC 
Magazine, A/ay i/, 1988) and the IBMNet 
Forum. 

The next places to target for uploading 
your programs are bulletin boards. One of 
the best is Bob Mahoney's Exec PC, out of 
Shorewood, Wisconsin; ((414)964-2227). 
For a more complete directory cf bulletin 
boards throughout the country, pick up a 
copy o/ Computer Shopper (Coastal Com- 


munications, 5211 S. Washington Ave., 
Titusville, FL 32780; (407) 269-321 1). 
There is also a bulletin board about bulle- 
tin boards at (301) 251-9206. Keep in 
mirul, though, that your programs may 
find their way to these bulletin boards na- 
turally — by satined users placing them 
there. 

Another avenue for marketing 
shareware is through user groups. Com- 
puter Shopper also lists user groups 
throughout the country. Two large organi- 
zations of this type are the NYPC user 
group (80 Wall St., #614, New York, NY 
10005; (212) 533-6972) and the Capital 
PC user group(5I Monroe St., Plaza East 
2, Rockville, MD20850;(30I) 762-6775). 

Finally, you could contact shareware 
vendors such asPC-SlG(1030DE. Duane 
Ave., Sunnyvale, CA 94086; (800) 245- 
6717). These companies market on-disk 
shareware which can be purchased 
through mail-order or computer outlets. 


m Shareware is a great 
concept — a user can try 
software and then, if 
satisfied, pay a relatively 
small registration fee 
directly to the author. 


PC-SIG also publishes a bimonthly maga- 
zine called Shareware as well as the "HOT 
Sheet' ' and a directory of shareware titles. 

You should also be aware cf ASP — the 
Association of Shareware Professiorutls 
(4317 Commonwealth Ave., Charlotte, 
NC 28205). Members of the organization 
can be contacted on CompuServe through 
IBMSW, PC MagNet Editorial, or Util- 
Forum (be sure to include the word 
"shareware" in the subject title of any 
message you send). 

Shareware is a great concept — a user is 
allowed to try out a particular software 
product and then, if scuisfied, pays a rela- 
tively small fee (a registration fee) directly 
to the author. Although there are some 
people who treat shareware as "free" or 
public-domain software, there are many 
others who show their approval of a prod- 
uct by sending in the fee. I like the 
shareware idea because it appeals to such 
higher human qualities as trust, respect, 
responsibility, and an individual' s general 
sense affair play. And although the con- 
cept is abused by some users (and authors, 
too), it works well ermugh to be a viable 
concept. 


AT&T 63«0 FLOPPIES 

I have an AT&T 6300 with one floppy disk 
drive and a hard disk. 1 want to add a S'/z- 
inch external floppy disk drive as my B: 
drive. Can you help me? 

A. Weaver 
Bronx, New York 

Connecting a 3‘/2-iru;h floppy disk drive to 
an AT&T 6300 can be a problem for two 
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reasons, first is the absence of an external 
DB-37 connector (like the orte on the IBM 
PC floppy disk controller), and second is 
the awkward positioning of the floppy disk 
controller, which resides underneath the 
system board. One company that has ad- 
dressed this problem is Montana Micro- 
systemslnc. (7334 Hollister Ave., Suite B, 
Golela, CA 93118; (805) 968-1387). 

In the absertce of a DB-37 connector, 
Montana's solution is the MUX (multi- 
plexor) card. It provides the DB-37 func- 
tion when you plug it into an expartsion slot 
on the 6300 system board. It then connects 
with the floppy disk controller and disk 
drive (the included cable is long enough to 
reach the controller). The MUX card also 
has a way to supply power to the external 
drive. The 720K host-powered 3'/2-inch 
Montana MDQX external floppy disk 
drive has a suggested retail price cf $395 
and irurludes the MUX card, cables, and 
device driver. 


SPEED BOOST FOR AN 8086 

I have owned an AT&T 6300 mono- 
chrome system for a number of years now, 
and although I am pleased with its reliabil- 
ity and overall compatibility — at least at a 
software level — its performance vis-4-vis 
the current crop of machines leaves a lot to 
be desired . Do you know of any 286 or 386 
accelerator car^ that are compatible with 
the AT&T 6300? 

Wayne J. Wallace 

New Canaan, Connecticut 

The AT&T 6300 is not compatible with 
most 80286 and 80386 accelerator 
boards. One the reasons is its 8086 mi- 
croprocessor ( the IBM PC has an 8088 mi- 
croprocessor). However, Applied Reason- 
ing (86 Sherman St., Cambridge. MA 
02140; (617) 492-0700) makes a board 
called the PC -Elevator that works with the 
AT&T 6300 (all system-board versions). 
PC-Elevator is a coprocessor board that 


puts a second independent computer irtside 
its host and requires no more in the way cf 
installation than simple insertion. PC- 
Elevator 386, reviewed in the April 12, 
1988, issue of PC Magazine, lists for 
$1 , 795 . For those cf you with an e.ctertsive 
collection cf PC Magazines, a review cf 
the PC-Elevator 286 appeared in the Sep- 
tember 16, 1986, issue. The product re- 
ceived a mixed review at the time, so it 
would be wise to iru/uire whether or not its 
deficiencies have been corrected. The PC- 
Elevator 286 lists for $995 . 

PC-Elevator boards work not only with 
the AT&T 6300, but with PCs. XTs, ATs, 
and most clones, no mcater what the native 
processor. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, (W Park Avenue, New York, 
NY 10016. Please specify your equip- 
ment. ilS 



Wberever your business takes you. take along 
the VKorldPort 2400'" Portable .Modem. Leaving 
the office doesn't have to mean leaving behind 
the world of high-speed. 2400 bps communica- 
tions. VIbrIdwide. in virtually every situation. 
Including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
remains Intact. 

Representing the cutting edge of modem tech- 
nology. the MbrIdPort line of portable modems 
combine a broad range of features that bring 
you the best value in modems today. Features 


that go far beyond costly internal units, such as 
Bell and CCllT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shirt pocket size, and a tiny price. 

In fact, the WorldPorl modems ate the ultimate 
for both portable and desktop applications. And 
the VtorldPort 2400 comes with Carbon Copy 
PLUS'" communications software, for even 
greater value. 

If you want a modem that works where you do. 
put the VRrrldPort Series to work for you. In 


the office. On the toad. Or at home. For mote 
information about our full line of ItbrldPort 
modems, or the name of your nearest dealer, 
call us at 800-541-0345. (In Newark. 516- 
261-0423.) 
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Touchbase Systems, Inc. 
160 Laurel Awsnue 
Northport. NY 11768 
(516) 261 -0423 
TELEX; 6502848020 
FAX; (516) 754-3491 


■ ■ 


WoridPort 2400 >s a trademark ol Touchbase Systems. Inc. Carbon Copy PLUS is a trademark o< Mendtan Technotogy. Inc. 
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No Matter How Ife Protected, 

Be Sure You Can Badi It 14>. 

Several products can back up protected 
software. But only two are tough enough to 
handle even the trickiest protection schemes. 

Copy II PC® for just $39.95, backs up 
more protected software than any other program 
What’s more, it can remove copy protection 
already on your hard disk. PC Magazine calls it 
the “easiest of such programs to use’.’ And now, 
with our menu-driven Noguard, it’s a snap. 

Copy n PC easily handles Lotus 1-2-3 and over 
100 other top-selling programs. 

For the ultimate solution, try the Copy II PC 
Deluxe Option Board. For just $159, it gives you the same advanced 
technology used by commercial disk duplication firms. 

^ PC Magazine reported it “could not find a 

* program this board couldn’t handle!’ It’s so 

powerful, in fact, it even lets you read and 
write Mac data files in a IBM PS/2 Model 25 
or 30, or a PC or AT with a 3.5" internal drive. 
No matter how it’s protected, be sure you can 

CentrdBmt 

nearest you, or to order q, n 

direct, call (503) 690-8090, oOftXVaTe 

X/fTTQ C lKCm>ORATED 

f-f M.-r, O a.m. to J p.m. l5220N.W.GrecnbrierPlcwy.«00 

I ^ m A mm ^ /\\7 7 • \ Beaverton, Oregon 97006 

I ilTlV/ 1 CWest Coast time). (503)690.8090 

Cqy n PC Ddc® Option Boaid 


Nou' removes 
Superlolc, Everlolc and 
Proiolc copy protections. 




Copy II PC* and Copy A PC Deluxe Option Board are trademarks of Central Point Software. All other company and product names are trademarks of the company or manufacturer respectively. 

CIRCLE 160 ON READER SERVICE CARD 


PC EXPRESS’ PROGRAMMEIVS WORKB&tCH 


dBASE AT THE SPEED OF C 

dA Ti’anslates dBASE Applications to C 


You dBASETTM programmers know what 
an expressive and readable language 
dBASE is. It's a very comfortable d^rel- 
opntent ^vironmeni. But the puce is de- 
based performance. Even compiled 
dBASE doeait offer the speed that some 
users require these days. The kind of 
9 )eed offered by software written m the 
C language The answer is dBxTM 
dBx translates dBASE fo C. It offers you 
a ma)or competitive advantage over the 
next dBASE programmer : Keep writing 
in dBASE T^e every at^lication all the 
way to compietKin Then use dBx to 
translate them top to bottom to C! 


Other advantages C is portable, even 
to other operating systems like UNIX/ 
XenocTW Tb the Maantosh or Amiga 
dBx gives your applications a passport to 
plac^ dBASE cannot go. 

Has Us own file manager for single 
user, but links to major C file managers— 
c-tree and dBC— for compatibility with 
dBASE files or multi-user support We 
have everything you’U need, including 
good advice. 

Ust Ours 

dBx $550 $419 

with library Source $950 $725 

Call for Full Source Pricing 


BRIEF/dBRIEF 

TTie Power Environment for dBASE Programming 


Many worthy util^ products supply 
needs that dBASE* 's programming lan- 
guage doesn’t -dUTTLTM. dFLOWTW 
and a host of others. Trouble is. you have 
to use them separately, then ccxnbine 
their outpiU into your dBASE program 
files. 

No longer. dBRIEFTM. written m 
BRIEF'S macro language, grabs hold of 
BRIEF and turns U into a compete dBASE 
m and ni Plus programming donain. 
Using BRIEF'S underlying car^ili- 
ties and its own interfaces. dBRlEF can 
run external utility libraries, plus dBASE 
Itself, and Imk to the ClipperTM, 
Foxbase+TM and Ouickkver compilers, 
all with dBRIEF still loaded and running 
the show. It can do what BRIEF already 
does plus: 


• Convert a screen layout into dBASE 
code for interactive data entry. 

• Di^lay dBASE file structures in 
windows, a great ccxivenience alongside 
your program files. 

• Expand keystrokes into full dBASE 
statements. 

• Indent automatically for clegic 
display 

• Create databases, index files, invoke 
Ashton- Thte's d FORMAT^M and 
dCONVERTTM; draw lines and boxes 

'Sunply marvelous programming en- 
vironment for writing and editing dBASE 
programs ", PC Magazine. 7/86 Source 
code included! 

Requires BRIEF 1.32 or later and 364k; 
512k to run dBASE within dBRIEF. 640k 
and harddisk recommended. 

BRIEF/ dBRIEF Lst $275. Ours caD 


FOXBASE +2.10 

77ie F^Me^Most PowerAd, dBASE Compatible 
Database Management System, NOW! 


New. FOXBASE +2.10 is faster, and more 
poweHul than dBASE IV and it savail- 
able NOW' FOXBASE +20 is already a 
PC Magazine Editor's Choice andhe^ 
received an unbelievable 9 2 rating from 
Infoworld FOXBASE +21hasnew 
features such as buill-in support for pull- 
dovm and pop-up menus, a new screen 
painter to meate custom input screens, a 
new advanced automatic applications 
generator to write programs for you auto- 
matically. a new user interface designed 
to allow both firsi-time and experienced 
users to handle most database options 
effortlessly and. much, much more 
plus. Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
program without modification Foxbase 
fully supports commands like Browse. 
Kit. Append. Create. Modify. Report, 
and Modify Label, even in the middle of 
a compiled program' Foxbase supports 
EMS memory and local area networks 


FoxBase +Version 2 10 

List 

$395 

Ours 

$247 

Unlimited Runtime 

$500 

$333 

FoxBase ^Multi-User (LAN) 

$595 

$397 

Unlimited Runtime 

S700 

$467 

FoxBase ♦/SSB 

$595 

$397 

Unlimited Runtime 

$500 

$333 

FoxBase ♦Macintosh 

S39S 

$263 

Unlimited Runtime 

$300 

$201 


MICROSOFT LANGUAGES 

Powerful Implementations Of The Most Popular 


Programming Languages 

Microsoft C 5.0: The flagship of the 
Microsoft line runs up to 30 percent faster 
than Its predecessor. Its new optimization 
features debver untoudiaUe execution 
qoeeds. 100 new addibonal library 
routines... 

Miaosoft MacroASSEMBLEIR S.O: If 
you ever wanted to take on the challenge 
of assKnbly. here's your opportunity. 
"MASM " 5.0 IS a lot easier to use. has 
completely revised documentation, and a 
new "Mixed Language " programming 
guide that gives you step by step mstruc- 
txms for linking your assembly code with 
other Microsoft langu^jes. 

Microsoft QuickBASIC 4 0: is a revolu- 


tionary concept in BASIC programming 
It allows you to run, edit, debug, and run 
again Ow friends at Microsoft have elim- 
inated the dreaded compile step When- 
ever you edit your code QB4 auicma- 
hcedly incorporates your changes, so that 
it can run a program of 150.000 lines in 
less than a minute. 

Each member of this language family 


includes the renowned debugger 


CODEVIEW 

list 

Ojts 

Microsoft C 

$450 

$295 

Microsoft Macro- 
ASSEMBLER 

$150 

$109 

Microsoft QuickBASIC 

$ 99 

$ 66 

Microsoft FORTRAN 

$450 

$295 


NOVELL: BTRIEVE, XQL, XTRIEVE 

5bp/u5tica7ec/ Tbols Essmtial records could have been used to pro- 


for Fast Database Handling 

Btrieve is a library of subroutines that 
allows the programmer to build a data- 
base at^liration using any language It 
takes complete chcuge of all file creation, 
indexing, reading, writing, insertion, 
deletion, forward and backward search- 
ing Its balanced tree indexing scheme 
fu^ any key in a million in less than 4 
accesses. Thai’s fast! 

Btrieve is mulh-tingual also It includes 
more than 20 language interfaces (includ- 
ing C. BASIC. PASCAL. FORTRAN) 
However if it turns out that ytxi are using 
something a little unusual, worry not. The 
manual includes a chapter on how to 
wnte a language interface to Btrieve 

Btrieve's vital statistx:s are equally im- 
pressive. Files may have 140 to 24 indexes, 
fixed record length to 4090 characters, 
vanatde length to 64K. indexes to 255 
characters: files of 4 billion bytes. Net- 
work support includes NoveU. 3-COM. 
IBM PC NET. Software Link's Mulhlink 
and many others 

XQL IS a relational database manage- 
ment system designed eg^eoally for pro- 
grammers Imagine being able to access 
your diabase with the ease of SQL 
(Structured Query Language) statements 
and snll having the power to process that 
data right down to the byte level. 

Think about your applications A large 
part of your software development effort 
is probably devoted to managing data 
stored in files on disk Hours ^aent writ- 
ing lines of code to search and store data 


gram more important parts of your a(pb- 
cation Why not let XQL do it for you. 
XQL will increase your programming 
productivity and let you focus cm building 
better ar^lications 

The XQL syst^ works in tandem with 
Btrieve and has an equally p)ov«rful 
chassis No limit on the nuinber of 
records per file Max. file size is 4 g^a- 
byles. Max. record size equals 4K. Max. 
indexes per file is 24 The one version 
works for single or multiuser systems. 
DOS Ver 3.0 or greater All languages 
are supported 

Xtneve is the final ingredient in the 
Novell programming recipe, ft is a menu 
dnven. data retneval system, that allows 
you to quickly find information and dis- 
play reports. System developers can 
easily customce Xtneve to display com- 
mand menus, help files, and error mes- 
sages in the English spoken by the cus- 
tomer. Xtneve screens then gives menu 
choices that users can quickly recognize, 
mc^ing Xtneve an easy product to use 
and understand. 

Report Option for printing customized 
reports, form letters, mailing labels & 



list: 

Ours 

Btrieve 

$245 

$175 

Btneve/N 

$595 

$445 

XQL 

$796 

$596 

Xtneve 

$245 

$220 

Xtneve/N 

$595 

$459 

Report Option 

$145 

$128 

Report Option/N 

$345 

$269 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


For senous applx^ations stick to the tools 
that stick to the standards Not the least of 
reasons wrtiy GSSTW has emerg^ as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards 
At the heart of the system is the CGI 
standard Development Tbolko It has all 
language interfaces and device dnvers 
for keyboards, mice, joysticks, tablets, 
printers, plotters, cameras. The dnvers 
completely insulate your application 
from concern for device idiosyncracy 
GSS KemelT>4 conforms to ANSI s GKS 


2b and has all its dnvers and language 
bindings Macro level tools to draw, cdor, 
segment, transform, store and recreate 
an object. The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on various devices 
Quality software? IBM thinks so. They 


sell GSS under their own label Royalties. 

Needs 256k 

list 

Ours: 

CGI Dvlpment TboUct 

$496 

$375 

Kernel Systan 

$496 

$375 

Kernel for ffiM RT 

$796 

$645 

Metafile Interpreter 

$296 

$235 


CLIPPER $399 

D RELATIONAl. 90 

AXOCAX REPORT WRITER 


MORE PROGRAMMING 

TOOLS FOR... 
dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM. FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 

Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data... and many more. 


Call or write for prices and 
information. 


PC EXPRESS “ 1-800-DIAL-PCX 




OVERNIGHT 
SOFTWARE D ELIVERY 

IxEL nT?rTMm:4.i^;viL.iws»j 


(ThaCs »-800-342-57291 
All pncti lub/Kt to chingt 
Ofllmr tuO/sct to oailabilllf. 


2S SOUTH MAIN ST. PHONE. (914) 426.2400 

SPRING VALLET. NT fAT: (914) 426-2600 

(0972 TEUI; 607962 (SOfT CONK NW) 



UNBEUEVABLE HARDWARE 


PC EXPRESS SOFTWARE SPECIALS -WE BEAT THE COMPETITION! 


PC TURBO EXPRESS XT Fully loaded! Fully IBM Com- 
patible. Fast NEC V20 CPU (more than twice the processing power 
of a standard 8088), 512K (expandable to 1024 RAM). 4.77/8 MHz 
speed, FCC Approved, Clock/Calendar, 2 Parallel Printer Ports, 1 
Serial Port, Came Port, AT-Style Keyboard, 8 expansion slots. 1 
floppy disk drive, 1 20 Megabyte Seagate Disk Drive with control- 
ler, Hercules compatible graphics card, Samsung or Magnavox 
monitor included... $995 or $99.97/Month (1 Year). 

PC TURBO EXPRESS AT Fully loaded 80286-10 AT 

Compatible with 12 MHz Speed and 16 MHz throughput, FCC Ap- 
proved, 512K RAM (expandable to 1024K), Clock/Calendar, Parallel 
Printer Port, 101 key AT-style keyboard, 8 expansion slots, fast 40 
Megabyte Seagate hard disk drive with controller, Samsung or 
Magnavox monitor included... $1799 or $79.97/month (3 Years). 

386 SUPER TURBO EXPRESS Fully loaded 386, 100% IBM 

Compatible, 80386-16, 1024K RAM on board, fast 80 ms Seagate hard 
disk drive with controller, FCC Approved, Clock/Calendar, Parallel 
Printer Port, Serial Port, 8 expansion slots, 16 MHz speed and 
throughput, Hercules compatible graphics card, Samsung or 
Magnavox monitor included... $3495 or $129/month (3 years). 

Call for prices for other conhgurations and other hardware products. EPSON and 
Okidata printers, Toshiba Laptops, Novell, 3COM and other networks are available for 
purchase or lease. 
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Dac Easy Accounting 2 u - 

PeacRlree Complete Accounting 

$ 59 

$149 

Managing Your Money 

$117 

Land Lord {Property Management 


Timcslipt III (Time and Billing! 

$114 

Retail Store'Compulcr 

Cash Register Software 

$395 

Bar Code Reader for abme 

$595 

Cash Drawer for Above 

$495 

VIdeu/Liquor Store Management 

S795 

Beauty Salon Accounting 

$795 

The Auto Repair Shop Conirultcr ...... 

$795 


Wtl PIBCESilME/IESnflP PUIlimillE 

NEW\tofdP»rf«t5,0 $249 


Publishtr's PiclurePak for 

VSiordP«rfcc( I3 Paksavai'ablel S 99 

Publisher's PicturePak Collection for 

WordPerfect lall3Paks) $199 

Microsoft U^rd 4. U $199 


.Mullimate Advantage II 

WordStar 2000 Plus 

RighlWriter (Grammar Checker) 

Grammalik II 

$249 

$195 
$ 69 
$ 89 


Ventura 




SPIEUSNin 

Lotus 1-2-3 

$299 

Lotus Ready to Run Accounting 


tG/LA/RA/PPayroll.Invenlory) 

$199 


PC EXPRESS EXCLUSIVE HOT LINE 


■EMT TO m ttCWIITWQ Wffll LUTBS 1-2-3 dUwMtt) 

A completety integrated, fuli-featured. easv-to-run accounting system that works under full 
control o( Lotus 1-2-3. Purchase individual modules or the complete system. 

General Ledger $69.95 Payroll $69.95 

Accounts Receivable $49.95 Accounts Payable $49.95 

Inventory Control/Order Entry...... $69.95 Complete System (all five modules).... $199.95 

UMLOIO/UlinmSTER (Systtm PIms) 

The LANDLORD is a complete property management system that prints tenant statements, 
generates lease expiration lists, identifies late payers, produces vacancy reports, prints 
checks and performs all functions required for landlords and anyone who manages apart- 
ments. condominiums, shopping cenlen or any commercial properties. ..$595 
The LANDMASTER contains all the features of the LANDLORD plus adds a complete double 
entry accounting system to the package for general ledger, accounts payable and accounts 
receivable... $)2M. 

WRttOM/TlIRBQ WRttOM m ttCfltflffUS SPECUIISTS) 

You've tried Peachtree, Bedford or DAC accounting systems and have found that you need 
more! PC EXPRESS is an official dealer for the highly rated PARAGON ACCOUNTING SYS- 
TEM. PARAGON was designed with the business owner and manager in mind. Because of its 
intuitive design, you can operate PARAGON using your own business knowledge... not ac- 
counting expertise. Pop-up your customers, inventory items, an employee... all instantly. 
PARAGON delivers unparalleled flexibility and performance. PARAGON is a completely in- 
tegrated accounting system that includes General Ledger. Accounts Receivable. Accounts 
Pa)«ble. Payroll. Inventory, Invoicing and Sales Analysis. ..all for $695. 

TURBO PARAGON contains all the features found in PARAGON plus JOB COSTING. ESTI- 
MATING and a complete REPORT WRITER $995 

Networking Versions of PARAGON are available. 


Individual Lotus Accounting 



.. S 59 

Modules as above-A/R. A P 

... $ 49 


... $375 

General Ledger. Payroll. Inventory... 

... $ 69 


.. $ 79 

Qualtro 

PMDICIIVin TOOLS 

...$128 

dBx Translator (translates dBASE 

code into C) 

Brief/dBrief (the perfect program 

...$419 


$297 

editor for real dBase programmers)... 

.. $219 



Btrieve (Novell) 

.. $175 

QfiAWrile 

„.$II7 

XQL..™ 

... $595 




... $220 


$127 

Applications Plus (Fox & Celler) 

$229 

Microsoft Mouse with Paintbrush 

... $109 

Microsoft C 5.1 

$295 

Easy Mouse las above, non-branded) ... 

$ 79 

Microsoft QuickElasic 4.0 

.. $ 66 

PFS; First Choice 

S 89 

Microsoft Basic Compiler 6.0 

.. $249 

FormTool 

$ 58 

CSS Graphics Systems-CCl 

Mace Utilities 

.. $375 
.. $ 58 

ptoemiiiio TOOLS 


C-Tree 

.. $299 

dBASEIIIPlui 

... $375 

Phoenix Plink86+^ 

.. $269 

Creenleaf Comm for Microsoft 

.. $139 


RmiL CISH RE6ISTER COWTROl (MicfBblz Cirpofatlw) 

The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for managing all retail 
store sales, customers and inventory. Quickly bill your customers, keep track of your inven- 
tory. commissions, look up prices, print cash register receipts (or complete irtvoices) and 
perform all the day-to-day functions required to Keep you on top of your business and its 
cash flow. ItY time to computerise... all for $395. 

Optional add-ons to your Retail Store Software System... a complete cash drawer that plugs 
into your IBM PC or compatible, a receipt printer and bar code reader. 

Systems are also available for Video Stores. Beauty Salons. Liquor Stores. Auto Repair 
Shops and other vertical markets. 

Ill MRCRIIS FOR LPTUS 1-2-3 UllcraMlO 

At $69.95 it's a bargain. If you use Lotus 1-2-3. you can add word processing, a pop-up cal- 
culator, passwords, custom menus. ..plus automate your spreadsheets, speed data entry, 
shorten calculation time, eliminate repetitive operations, fancy borders and presentations... 
Save Keystrokes. Time and Money ...all with; 

101 MACROS FOR SYMPHONY.- $69.95 101 MACROS FOR LOTUS 1-2-3. $69.95 

101 MACROS FOR SUPERCALC $69.95 101 MACROS FOR EXCEL $69.95 

101 UTILITIES FOR DBASE III PLUS $69.95 


Please call or write for our FREE 48 page full color catalog containing more than 
100.000 hardware and software iterru ready to be shipped. All prices and specifications 
are subject to change. Delivery subject to availability. 

Add $6 for shipping of the first item ($3 for each additional item). 
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PC EXPRESS^ 1-800-DIAL-PCX 


OVERNIGHT f—. 
SOFTWARE DELIVERY ^ cM 


(That's 1-BOO-342-5729) 
Ml prices suti/eci lo eparrge. 
Delimy subject lo eneilebilily. 


25 SOUTH MAIN ST. PHONE: (9M) 426-2400 

SPRING VALLEY, NY FAX: (814) 426-2600 

10977 TELEX: eS7962 (SOFT COMM NYK) 
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LIBRARY SUPPORT. 

ANOTHER CAREER OPPORTUNITY FOR PCs 
WITHOUT OUR 386 MOTHERBOARD: 


Wb Our MotherBoard, Your PC, XT or AT Can Run New 
OS/2 Releases! If you'd rather keep your computer on your desk 
than under foot, get our 386 MotherBoard, Our Board will give your 
spreadsheet, complex CAD and graphics, and multitasking applications 
a boost to boast about. In fact, our line of Motherboards accelerate 
your PC, PC/XT or PC/AT to speeds equal to the IBM PS2 Model 80. 
And faster Because we've built in I Megabyte of high speed RAM and 
a 387 math coprocessor socket. 

Accelerator Cards Have No Future. An accelerator card 
can only turn an obsolete computer into a faster obsolete computer. 
Our MotherBoards advance your computer into a new 386 system! 
They run OS/2. Windows/386, UNIX V and PC-MOS/386 For more 
power, you'll find l6-bit expansion slots that accommodate the latest 
I/O expansion cards. Only our 386 MotherBoards give your 
PCs an unlimited future! 

The Critics Applaud! awarded our Board "The 

Editor's Choice” for 386 Replacement Boards. PC irorWcalled it “the 
Upgrade Product of the Year” 

TVadamrks: IBM PC, XT, AT, PS2 and OS/2; IBM. 

Intel 586: Intel Corp.:Wind(m-s/586: Microsoft Corp. 


Technical Features ■ 16 MHz 80386 • 1 Megabyte of 100 nsec 
4-way interleaved RAM ■ PC/AT compatible I/O and BIOS for support 
of OS/2 • Six 8-bit expansion slots • two l6-bit expansion slots; 
four on 386 MotherBoard/AT "One 32 -bit expansion slot for up to 12 
Megabytes of high speed memory ■ Battery’-powered clock calendar 


386 MotherBoard for the PC or PC/XT $1695 

386 MotherBoard for the PC/AT $1795 

386 MotherBoard/ 20 MHz for PC/AT $2195 

32 -bit RAM Board (1 Mbyte installed; up to 4 Mbytes) .... $695 

16 MHz 80387 math coprocessor $695 

16-bit combination hard disk/floppy disk controller $245 


Step up ytxir PCs with our easy-to- install 386 MotherBoards. For more 
information, call: 1 (800) 443-6284 In NewYorlt (516) 434-1600 
All our products are available at your local computer dealer! 
Hauppauge Computer Works, 

175 Commerce Drive, 

Hauppauge, New York 11788 
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First Looks 


Framework III Strengthens Modules, 
Adds Network Support and E-mail 


Eli 


HANDS ON 


BY CRAIG STINSON 
Framework III, the latest incar- 
nation of Ashton-Taie’s venera- 
ble integrated package, is full of 
welcome improvements. For 
those whose daily bread is 
earned by juggling disparate 
bits of numerical, text, and 
graphic information. Frame- 
work III is a highly appealing, if 


still imperfect, tool. 

Its appeal comes chiefly 
from its superb ability to struc- 
ture information (the heart of 
Framework is an outliner); its 
most frustrating imperfection 
lies in the area of presentation- 
quality output. 

The biggest difference be- 
tween Framework ll and 
Framework III is the new LAN 
support and e-mail. The LAN 
version (which is scheduled for 


shipment in September) will of- 
fer file sharing in three modes: 
read/write, read only, and ex- 
clusive. 

The mail service, by way of 
Action Technologies’ Message 
Handling Service (MHS), aug- 
ments the program's built-in 
communications capability by 
allowing Framework users to 
exchange messages transparent- 
ly with MHS-equipped asso- 
ciates. MHS is a standard com- 


ponent of the Framework III 
LAN product; for standalone 
users, it’s a $100 add-in. 

Enhancements also include 
new or revised features in each 
of Framework's modules. 

The word processor now in- 
cludes an excellent thesaurus, 
greatly expanded search-and- 
replace capability, and colum- 
nar text that snakes on the 
screen as you edit. Framework 
(contiaues on pegt 34) 


PadUtot Shmiens PIM l^ammg 
Curve with Predefined Structue 


[SI 


HANDS ON 


BYNEILJ.RUBENKING 


Personal Information Mana- 
ger — the notion sounds grand 
until you realize that you per- 
sonally have to tell the software 
how to manage your informa- 
tion. If you don’t have a spare 
week to study the program in- 
tensively, you may wind up hir- 
ing a consultant to organize it 
for you. Or you might just 
choose Polaris Software's 
PackRat. a PIM that’s ready- 
made to manage executive in- 
formation. 

PackRat stores information 
in the form of lists and attach- 
ments. All data goes into one of 
seven lists, indexed by 
keywords. Attachments relate 
items from different lists — for 
example, a logged phone call to 
the caller. 

The package requires A//cro- 


soft Windows, Version 2.03, or 
later and fully exploits the Win- 
dows graphical user interface. 
One or two mouse clicks will 
reach most operations. No 
mouse? Keyboard commands 


and shortcut keys make Pack- 
Rat usable anyway. 

PackRat is meant to work in 
real time — to record phone calls 
as they happen, warn you of 
(coittm$ies OH page 35} 



PackRal centers around sex-en pre-defmed lists. You click on a list in the list stack, up- 
per right, to swap it into the detailed display . 
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The Framework III desktop, withoulliner. word processor, and database windows 
open. Framework now includes full mouse support and color control. 


Framework III 

(contuiued from page 33) 

/// is one of few programs, inte- 
grated or otherwise, that let you 
see the side-by-side layout of 
snaking text as you write and 
edit. You can even wind (he text 
around graphs, spreadsheets, 
and databases. 

You’ll also find a few other 
welcome additions, such as in- 
dividually adjustable tab stops; 
superscript, subscript, and 
strikeover character attributes; 
rudimentary footnoting; and hy- 
phenation. 

The spreadsheet now in- 
cludes selective recalculation, 
but, alas, no minimal recalc 
technology. You can avoid 
lengthy recalc delays by using 
the F6 key to select the area of a 
worksheet you need recalculat- 
ed, then pressing Shif(-F5 to up- 
date just that selection. 

Other improvements to the 
spreadsheet include import/ex- 
port service for Re- 

lease 2, menu-selectable data- 
type validation, the ability to 
lock multiple rows and col- 
umns, and a handful of clever 
convenience features. For in- 
stance, by pressing the dollar 
sign ($) instead of Enter to ter- 
minate a copy command, you 
can replicate a spreadsheet for- 
mula with all cell references ab- 
solute; you don't have to go 
back and add dollar signs to the 


source cell's formula. 

Yet another novelty is the 
program's ability to include text 
along with numbers in a formu- 
la: Framework III will accept an 
entry such as “ ‘ 280 miles to Las 
Vegas’ / ‘70 miles per hour’” 
and return, in this case, the 
number4. 

The databa.se module hasn't 
changed significantly, although 
it. now shares with the spread- 
sheet the ability to validate data 
entry types. 

The oulliner sports one ma- 
jor improvement and several 
conveniences. You can now 
create multiline outline entries; 
the earlier Framework user had 
to resort to clumsy workarounds 


to achieve a two- or three-line 
entry. 

in addition to these modest 
improvements to Framework's 
functional modules, the envi- 
ronment itself has been dressed 
up. Framework III supports 
VGA in 28- and SO-line text and 
graphics modes. Colors can be 
set separately for just about ev- 
ery conceivable display element 
(including negative numbers in 
spreadsheet and database 
frames). Commands, files, and 
data can be selected by mouse. 

The DOS file management 
services have been greatly en- 
hanced; you can finally use the 
Framework function-key com- 
mands to copy and relocate disk 
directory entries. And, adding 
to F rameHw/i;'s desirability as a 
DOS shell, it will now remove 
all but 9K of itself from memory 
when you use the DOS Access 
command; this allows you to 
run virtually any other program 
from DOS without quitting 
Framework. 

What do all these changes 
add up to? Framework III is a 
superlative machine for pulling 
together information. You can 
grab data from a remote service 
(Dow Jones, for example), 
transport it into a spreadsheet or 
database frame (the numeric 
text is flawlessly parsed into 
live cells), and create from the 
data a graph (hat's automatical- 
ly updated as new numbers ar- 
rive. You can write reports in 
the word processor (or import 
them from MuliiMate. DCA, 
WordPerfect, and other for- 
mats), (hen use the outliner to 


assemble everything — words, 
numbers, and graphs — into a 
coherent structure. 

None of the individual mod- 
ules sports as many features or 
rates as strong a performer as 
the best of its standalone coun- 
terparts. But the seamless inte- 
gration of the modules creates a 
whole that, for the managerial 
user, is greater than the sum of 
its parts. 

Unfortunately, (here is one 
major managerial need Frame- 
work III does not adequately ad- 
dress: presentation-quality out- 
put. Framework puts the pieces 
together, but it doesn't make 
them attractive enough by cur- 
rent standards. For example, the 
new version provides nominal 
recognition of the Hewlett- 
Packard LaserJet, as well as its 
most popular font cartridges, 
but you’ll find no support for 
proportional spacing. For 
graphic output. Framework III 
supports plotters from HP. 
IBM, and others, as well as (he 
LaserJet and other laser print- 
ers. But PostScript is not sup- 
ported. 

These are serious defects in a 
package aimed at the higher 
strata of corporate life. One 
hopes, for the sake of an other- 
wise brilliant product, (hat Ash- 
ton-Tate will remedy them 
soon. [2^ 


^ H F A C T 
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Framework III 
Ashlon-TatcCorp- 
20101 Humilion Avc- 
Torrance. CA 90502 
(2I3)329-8(KK) 

List Price: .Single-user version, 
$695 (e-mail requires MHS, 
from Action Technologies. 
$1(H)). 

Requires: MOK RAM. tw«j 
disk drives (hard disk 
recomniended), IXXS 2.0 or 
later. 

In Short: An integrated 
package well suited for 
management of diverse forms 
of information- Weak t)n 
presentation-quality output. 

Not ct)py protected. 
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Framework Spreadsheet: 
Flexibility at the Expense of Speed 


The Framework spreadsheet is 
an unusual beast. Long before 
Microsoft Excel was even a 
Macintosh prixluct. Framework 
offered the ability to link work- 
sheets, to build graphs from 
data in more than one work- 
sheet. and to write macros that 
resided in the environment, not 
in (he individual worksheet. 
And because each Framework 
spreadsheet cell is a separate 
“frame.” each cell can have its 
own lypcslyle attributes and can 
carry its own full-blown FRED 
program. This makes it easy to 
highlight imptirtant parts of a 
worksheet with boldface or un- 
derlining and to document as- 


sumptions and logic. 

Unfortunately, because each 
cell is a frame unto itself, the 
program creates humungous 
disk files — about twice the size 
of similar Lotus l^2^3 files — 
and worksheets that recalculate 
s-l-o-w-l-y. l-'or instance. 
Framework III required 29.4 
seconds to recalculate 1 .(KX) ex- 
ponentiation cells during our 
performance tests; Udus /•2-i 
did the same job in 6.5 .seconds. 
The new selective recalc feature 
helps, but until true minimal re- 
calc arrives, you'll want to 
leave major number-crunching 
tothestandaloncs. 

— Craig Stin-son 
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PackRat 

( continued from page 33) 

meetings with “tickler” alarms 
and lead-time alerts, and even 
delete items automatically when 
their “purge date" passes. 
You’ll gel the most use from it if 
you make Windows your operat- 
ing environment and keep Pack- 
Rat loaded. Ticklers and alerts 
appear even if another Windows 
application is running in the 
foreground. 

PackRat's seven lists are the 
Phone Book. Phone Log, Task 
List. Agenda List. Expense 
Log, Index Cards, and Disk File 
Log. Each list has individual 
characteristics, but all share the 
same keyword search capability 
(up to eight keywords per item). 
You can perform multiple 
keyword searches by typing in 
the keywords or choosing them 
from a list. 

Suppose you're managing 
an important project. You’ve 
logged the related documents 
and spreadsheets in PackRat's 
Disk File Log and created at- 
tachments from each file to its 
author. You’ve broken down 
the job into tasks and attached 
each task to the person responsi- 
ble. In preparation for the pro- 
ject. you did quite a bit of re- 
search — your bibliography is 
stored on Index Cards. Other In- 
dex Cards have .TIF (tagged 
image file) format graphic dia- 
grams attached to them. 

Earlier, you set a tickler 
alarm for today — it pops up. re- 
minding you to start Phase 2 of 
the project. But, according to 
the Task List. Phase 2 depends 
on Phase 1, and Phase 1 isn’t 
marked “Completed.” 

Selecting “Show Phone 
Items Attached to Task,” you 
pop up a phone list of people in- 
volved in the project. PackRat 
automatically created the list by 
keying on your task assign- 
ments. Another menu choice in- 
structs PackRat to dial the first 
person on the list. PackRat im- 
mediately opens a Phone Log 
entry and starts timing your call. 
During the call you take copious 
notes (up to 32K), and after call- 
ing each member of the team 
you set up a meeting. 

Pointing at the meeting date 
on the Calendar, you click the 
left button to see what’s sched- 


uled. A right-button click on the 
same date presents an entry 
form for the Agenda List. You 
fill in the time and description of 
the meeting and indicate that 
you want an alert 20 minutes be- 
forehand. Naturally you also at- 
tach the Agenda entry to each 
person who will be present. 

You’ll want everything 
about the project in hard copy, 
so you specify a Global Search 
on the project’s unique 
keyword. That gives you one 
global list containing items 
from every list except the Phone 
Book. Print a report from this 
list and you have an instant 
handout for your meeting. 

PackRat doesn’t waste your 
previous efforts to organize in- 
formation. If you can convert 
existing structured data into a 
comma-delimited ASCII file, 
you can import it into PackRat 


lists. You can also bring un- 
structured ASCII text files into 
the Note field of any item . 

Another feature, called Off- 
load/Onload. functions as a 
built-in backup-and-restore fea- 
ture. The Offload feature copies 
all or part of your PackRat data 
to as many floppy disks as need- 
ed , and Onload reverses the pro- 
cess. 

PackRat won’t give you the 
power or flexibility that Lotus's 
Agenda will — provided you 
have the necessary time to leam 
and customize Agenda. But by 
tailoring lists to common func- 
tions, Polaris has created a Per- 
sonal Information Manager you 
can start using immediately. 
And with PackRat's on-line 
help, both context-sensitive and 
indexed, you may never need 
the extensive manual or printed 
tutorial. 


F A C T 
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PackRat, Version 1.0 
Polaris Software 
613 W. Valley Pkwy.. #.123 
Escondido. CA 92025 
(619)743-7800 
l.ist Price: S395 
Requires: .512K RAM; hard 
disk drive; VGA. EGA. or 
Hercules graphics adapter; 
\ficro5ofi Windows. Version 
2.03 or later (runtime version 
supplied); mouse optional: DOS 
3.0 or later. 

In .Short: A UVoJovt’i -based 
Personal Information Manager 
that offers case of learning and 
use at the expense of flexibility. 
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PC Magazine DOS Power Tools 


BYGUS VENDITTO 


Don’t expect an objective re- 
view of Paul Somerson’s new 
book. PC Magazine DOS Pow- 
er Tools, in these pages: loo 
many PC Magazine editors and 
contributors poured their inspi- 
ration into the DOS tips that 
stuff this 1 ,275-page book-and- 
disk combination for us to be 


niiDos 

OgPOWERTDOLS 

nu l-SOMERSOS..-..^ ^ 



anything but proud. 

Somerson, a former PC 
Magazine executive editor and 
chief architect of our Productiv- 
ity section, has summarized the 
best work-saving utilities and 
system-tuning batch files to 
have appeared there in the last 
few years. All told, 213 execut- 


able files are on the disk and are 
fully documented in the book, 
including INSTALUREMOVE 
(for managing TSR conflicts), 
QUICKEYS (to speed cursor 
movements), and DR (a file 
manager). And in pursuit of the 
magazine’s goal of helping 
readers leam while they excel at 
their jobs, some 15 BASIC pro- 
grams are included on the disk 
in order to demonstrate some el- 
ementary programming princi- 
ples. 

Much of the book is an ex- 
ploration of how the various 
facets of DOS work, all of it 
original material. There are 
chapters devoted to files (how 
DOS creates them and how you 
can use them more efficiently); 
PC memory (RAM, ROM, and 
how the processor juggles 
them); batch files (with a de- 
tailed list of all the commands 
and the best ways to use them); 
and much more. 

Read from cover to cover, 
PC Magazine DOS Power Tools 
offers a rich education in the ba- 
sics of how a PC works — and 
how to use it to its fullest poten- 
tial. Yet it was also designed to 
be skimmed. 

In fact, the book serves quite 
nicely as a replacement for the 


DOS and BASIC manuals. 
You’ll find virtually everything 
here that the manuals cover, 
with one exception; PC Maga- 
zine DOS Power Tools was 
written to be enjoyed . 

Somerson has little patience 
for bad manuals and documen- 
tation, and he sets out to prove 
that mastering your PC doesn't 
need to be drudgery. This atti- 
tude, and the exuberant style it 
creates, are best exemplified in 
Somerson’s description of the 
DOS manual: “a fat, inscruta- 
ble reference crammed with 
useless details on how to use 
Norwegian characters or hook 
your computer to a nuclear reac- 
tor.” iS 
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PC Magazine DOS Power 
Tools, by Paul Somerson 
Bantam Books 
666 Fifth Ave. 

New York, NY 10103 
ISBN: 0-553-.34526-5 
List Price: $39.95 
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Ecmwmical 19-Kwh Monitor 
Offers 1 ,280-by-1 ,024 Display 


HANDS ON 


BY JENNIFER ZAINO 

At $1,695. the DesignView/19 
Display System, from Elite 
Business Applications, is a lot 
less expensive than most 19- 
inch, black-and-white moni- 
tors. What you get for your dol- 
lars is a flicker-free paper-white 
display, a high-resolution video 
card, and drivers for popular 
software, including Microsoft 
Windows, PageMaker, Ventura 
Publisher, Lotus I -2 -3, Pub- 
lisher s Paintbrush, and Auto- 
CAD. The price includes future 
driver upgrades and additions. 

The DesignView’s 1,280- 
by- 1 .024 resolution may not be 
as high as that offered by others, 
such as the $2,400 Sigma De- 
signs LaserView, but it is more 
than adequate for most pur- 
poses — including DTP applica- 
tions that require the display of 
two facing pages. The 9^dots- 
per-inch display capability, as 
well as a 64-Hz vertical-and- 
horizontal scan rate, produce a 
truly WYSIWYG black-and- 
white image. 



The monitor is a Taiwanese- 
made giant, measuring 17 by 16 
by l8Vi inches (HWD). The dis- 
play screen logs in at the report- 
ed i9inches. The 46-pound unit 
looks sleek standing next to 
your CPU. 

A tilt-and-swivel base is 
built in; it's an admirable at- 
tempt to reduce glare, but with- 
out an antireflective coating, 
there's simply no real escape. 
Also there is little play in the 
brightness control; you'll want 
to turn it up all the way for the 
most illuminating effect — at the 
halfway point, the screen be- 
comes a dark abyss. 

Designed around Intel's 
82786 graphics coprocessor. 


the adapter is packed with 5 1 2K 
of video RAM, a ROM chip, 
and a ho.st of support chips. A 
connector for a Microsoft Bus 
Mouse is also included. 

The DesignView displays 
Windows- and GEW-based pro- 
grams. such as PageMaker and 
Ventura Publisher, in eminent- 
ly crisp, clear, and legible 
screens. The company's claim 
that you can read even 6-point 
text is true, but it's a stretch. 

The DesignView seems sim- 
ilarly well-suited for AutoCAD 
applications. You get a clean 
image, without smearing or lin- 
eal distortions. 

The PC Labs tests showed 
the 8-bit Design- 
View board's 
BIOS emulation 
routines to be 
slow, but it per- 
forms well in its 
native graphics 
mode. 


tn Ihe case of DTP appti- 
cations, big is really 
beautiful. The Design- 
View's l.2m‘by- 1,024 
resolution provides a 
crisp screen display. 


$249 Prawb on CD-IIOM: All the 
News Tint’s OfficiallyFit to Prmt 


HANDS ON 


BY DONALD B. TRIVETTE 

Remember the old childhood 
riddle: What's black and white 
and red all over? The answer is 
Pravda, the official newspaper 
of the Soviet Union’s ruling 
Communist Parly, full-text 
copies of which are now avail- 
able on CD-ROM from Aide 
Publishing. 

Aide’s Pravda on CD-ROM 
disk contains the English trans- 
lation of 5,800 articles that ap- 
peared in Pravda during 1987. 


You’ll find everything from 
weather reports (“minus 20®C 
in Moscow tonight with light 
winds") to television listings 
(“7:00 — Morning Exercises, 
Cartoons, and Music. 
7:30 — Time. 8:05 — Everyone 
Love the Circus. 8:40 — Heroes 
of S. Mikhalkov on the 
Screen . . . ."). 

The disk was mastered with 
a search index of more than 
100.000 unique words, so you 
can quickly scan for any sub- 
ject. 1 was astonished to see that 
my own state made Pravda 
twice— once as the return ad- 


dress on a letter to the editor, 
and again in a short article about 
archaeologists uncovering the 
remains of a ship that sank off 
the North Carolina coast centu- 
ries ago. There were considera- 
bly more articles about personal 
computers — 40 in all — but I 
could find nothing about the 
IBM PC. 

Once indexing is complete, 
an updated disk containing both 
1986 and 1987 data will be sent 
free to purchasers of the current 
disk. Pravda on CD-ROM is an 
ongoing project, and 1988 text 
will be available in 1989. 
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Design Vieu/19 Displa\ 
System 
Elite Business 
Applications Inc. 

4201 Remo Crescent Dr. 
Bcnsalcni, PA 19020 
(215)6.^9-9567 
List Price: S 1 .695 
Requires: I28KRAM;1BM 
PC. XT. AT. 386. PS/2 Model 
25. 30. or compatible: DOS 2. 1 
or later. 
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The DesignView includes a 
CGA emulation for DOS appli- 
cations. A nice touch: the sys- 
tem uses a double-scan tech- 
nique to blow up 12-point-type 
characters to 20 points. 

The product ships with utili- 
ties that let you switch between 
high- and low-resolution appli- 
cations in multitasking environ- 
ments. 

And one of the best things 
about the DesignView is its 3- 
year warranty on parts and la- 
bor. The company also offers a 
60-day money-back guaran- 
tee — but the system is .so good 
you probably won't need to take 
advantage of the offer. (Iffi 
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Pravda on CD-ROM 
Aide Publishing 
4830 W. 77th St. 

.Minneapolis. .MN 5.5435 
(612)835-5240 
List Price: $249 
Requires: 512K RAM; PC and 
CD-ROM player; Micnrsoft 
CD-ROM Extensions: one disk 
drive. Not copy protected. 
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Pravda is a wonderful tool 
for the CIA. libraries, and seri- 
ous Kremlinologists. For the 
rest of us, it’s a fascinating look 
at how news is presented in the 
Soviet Union. [IS 
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BASICS 

BASICS II 

DECORATIVE 

Roman 

Roman Italic 

Coop 

Helvette 

Amertype 

^tlfjcp 

Rockland 

CifiCity 

Beget 

Cfiancebr 

Optimis 

Oma 

BOOK 

SANS SERIF 

FIXED 

Garamet 

Avanti 

Courier 

Basque 

Gillies 

Prestige 

Centrum 

Olivia 

Letter Gothic 

Palatine 

Galaxy 

Line Draw 


/^Jyphi 

■ wcan : 
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I lyphix LaserJet fonts 
1 save you hours 
P of downloading, 
m^abytes of storage and 
thousands of dollars. And 
they’re simple to use in 

Microsoft Word 4.0 because of our unique font 
management software. 

Glyphix fonts are generated “on the fly" from 
within Word. Just pick your fonts from the format 
character menu and when you print, your 
selections are created and down-loaded to the 
printer, in seconds. 

Microsoft Word’s new font menu supports up 
to 128 fonts because the bi^er your LaserJet font 
library the better. And Glyphix helps you t^e 
advant^e of this expanded capability. 

Glypfux fonts work right alongside Bitstream 
and Hewlett Packard soft fonts and that’s 
important because using the right typeface can be 
as important as choosing the right words. 


MkrosoflWord 
FontSpedaL 

tiir iintniip fnnt ^ mAmnc rpnm 


A Special Offer: 

A set of four Glyphix fonts 
costs just $99.95. Now you can 
afford to add professional 
style and impact to all of your 
Word documents, letter, 
memos, reports and presentations. 

Start building your LaserJet font library today. 
Order the Glyphix MS Word Font Manager 
and any set of four Glyphix fonts at our 
regular price and we’ll send you a second set 
of four fonts, absolutely free! Don’t wait, this 
offer ends November 1, 1988. 


RTOLL FREE 



-237-9383 S 

IN DELAWARE CALL (302) 429-8434 


□ MS«onl-4.0 
I RntManager 

I Glyphix Font Disks 
oonlain four typdues. 
I □ Basks 
I □ BasksO 

) □ Book 
□ Decorative 

( □ Sanserif 
□ FbtedFonts 


199.95 

J99.95 

»9.95 

J99.95 

>99.95 

>99.95 


>5.00 


Qlyphix tonta tequte an IBM PC. AT XT. PS/2 or compolibie wNh 64K RAM; a hard 
LaserJet PhASerioaU or compaliblepriraecMS-OOS 2.0 or latecGtyphix tots you print 
ip to 30 poM type on a Laser Jel Plus and up to 60 pi on a Series I whhout additional 
memory Glypha Font Managers am availahte tor Micreaoft Ward and Mbrd Rariect 4.1 . 

4.2 & 5.0. Qtyphix tools work wMi most popular word procee ai ng software, Veniura 
Pubisher and Aldus Pagemakee — 

Qlyphix ia a trademvk of SWFTE imemabortal, Ltd. Al other products are trademarks and'or registered trademarks of their manufacturers. 


Glyphix Typeface 
OBlogDisk 


Indude >5 shipping »id handUng wlh all orders. Add 
>2.50 for seco^ and each additional hem. All Sefte 
products carry a 30 day. money beck guarantee. 

CHBOS PAYABLE- SWFTE INTI, LID. 


RQBok 219 Roddand. DE 19752 


O Swffte Intomadonal. Ltd. 1968 
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$59 SfMfite Prevents Hard Ksk Data 
Loss, OpBadzeshardlHskPerUtmiaiKe 


HANDS ON 


BY EDWARD MENDELSON 
AND CRAIG L. STARK 

Few messages chill the heart 
more quickly than ''Sector not 
found” or “Unrecoverable read 
error.” SpinRite. the $59 hard 


disk before that catastrophic 
moment when DOS can no 
longer read them at all. 

With most disk-controller 
combinations. SpinRite will 
perform an on-the-fly low-level 
format and optionally change 
the interleave for better 
throughput. The low-level for- 
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SpinRite dearly reports the progress and results of its disk scanner surface scans via a 
disk track map and annotated codes . 


disk testing and repair utility 
from Gibson Research, can 
keep your heart warm by keep- 
ing your data readable. SpinRite 
can also adjust the interleave on 
a disk to make both disk and 
controller deliver the fastest 
speed possible. Lucid menus 
and a detailed manual make all 
the program’s functions acces- 
sible even to the most cautious 
novice. 

SpinRite starts out by per- 
forming benchmark tests on 
your disk, including a test for 
the optimum interleave. It also 
checks the physical characteris- 
tics of the disk and the coding 
method used by the control- 
ler— either standard MFM or a 
more advanced coding tech- 
nique like RLL. It then exer- 
cises the disk by writing up to 84 
test patterns to each byte and 
checking for errors. 

While testing each disk 
track, SpinRite keeps the data 
from that track in memory and 
moves it to a safe area if it finds 
problems. Because 5/7r/i/?//e can 
detect errors that DOS ignores, 
it blocks off shaky areas of your 


mat refreshes the magnetic in- 
formation — which can be easily 
disturbed by temperature 
changes and other factors — that 
defines the tracks and sectors on 
your disk. 

But SpinRile's main claim to 
fame is its ability to make an end 
run around DOS and directly 
detect disk errors that DOS nor- 
mally conceals. All hard disk 
controllers are able to correct 
small errors by themselves. 
Once the controller corrects 
them, DOS throws away ail in- 
formation about the errors. Oth- 
er testing programs either ig- 
nore errors hidden by DOS or 
try to detect them by indirect 
methods. 

In contrast, when you install 
SpinRite by booting from a copy 
of the distribution disk, it finds 
the memory location where the 
controller in your machine 
passes information to DOS. It 
then configures itself to elbow 
in ahead of DOS and look for er- 
rors at that memory location. 

SpinRite tests sectors al- 
ready marked "bad” and 
locked out by DOS’s FORMAT 


command. In rare instances it 
will declare them usable and of- 
fer to unlock them for data stor- 
age. You’re free to accept or re- 
ject the offer. Although 
SpinRite's testing is thorough 
enough to allow you to restore 
these sectors with confidence, 
you’ll sleep better if you refuse 
to use any sectors that have 
shown problems. 

If you turn off all testing, 
SpinRite can low-level-format a 
30MB disk in less than 15 min- 
utes. But a full testing and refor- 
matting session can take as 
much as 10 hours, so SpinRite 
allows you to suspend its opera- 
tions and then resume them later 
at the point where you left off. 
Full progress reports are avail- 
able on-screen and from the 
printer. 

SpinRite works with all nor- 
mal disk-encoding formats, but 
it will refuse to low-level-for- 
mat a disk used with an RLL 
controller that masks the true 
number of sectors per track. The 
current version also won't han- 
dle disk partitions larger than 
32MB. 


iH F A C T 
te F I L E 


SpinRite 

Gibson Research Corp. 

22991 UCadena 
Uguna Hills. CA 92653 
(714)830-2200 
List Price: S59 
Requires: 192KRAM.DOS 
2. 1 orlulcr. 

In Short- A pt)werful lesting 
and repair program lor hard 
disks. Not copy protecled. 
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about the rest appear in the man- 
ual. But you’d be wise to back 
up ail your data before using any 
disk-manipulation program as 
powerful as this. 

In use, SpinRite located 
some 12 previously unmarked 
bad sectors among the three par- 
titions on an 80MB Seagate: 
two sectors with its easiest test 
level, the rest with its deepest 
level of analysis. 

SpinRite's best-known rivals 
among disk-testing programs 
are Prime Solutions' Disk Tech- 
nician ($99.95) and Disk Tech- 
nician Plus ($129.95, supports 
RLL drives). Prime Solutions 



SpinRite determines the optimum interleave setting for your hard disk subsystem and 
can change the interlea\'e without destroying your data. 


Some versions of DOS, like 
Zenith’s special DOS through 
Version 3. 1 . and some control- 
lers (notably those sold by Sea- 
gate), won’t let the program run 
at all, but no damage is done. 
Meanwhile, the program de- 
tects almost all incompatibil- 
ities, and large-type warnings 


has not submitted Disk Techni- 
cian Plus for review. Both Disk 
Technician versions are copy 
protected and offer less options 
and information than SpinRite. 
Prime Solutions’ secretiveness 
about its techniques is one of 
many reasons 1 prefer to trust 
my disks lo SpinRite. SS 
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Arc you sure (V/H)?_ 


New Disk Optimizer gives you 
the coulee to say yes! 


InOoducing Disk Optimizer 4.0. 
Now with Data Guanlian"' and 
Undelete. 

It’s the moment of truth. 

You’ve decided to erase an entire 
directory, and your computer asks, 

“Are you sure?” 

Well? Are you? Is it the right direc- 
tory? Will you ever want these files 
again? 

Enter new Disk Optimizer 4. 0 with 
Data Guardian. The only disk utility 
software that lets you blithely say “yes" 
now, and if you want, change your mind 
later. Because only Data Guardian 
ensures that anyone can Undekte files, 
directories, even entire disks. And do it 
hours, days, up to weeks later, no matter 
what else you’ve written to your disk in 
the meantime. 

Best of all. Data Guardian makes file 
recovery quick, easy and totally fool- 
proof. Without the complexity of other 
data recovery stiftware. And without the 
uncertainty. Thanks to Data Guardian, 
Disk Optimizer comes through for you 
every time. 

You formatted what drive? 

That’s fine for erased files, you say. 

But what happens if you accidentally 
format your n^ disk? No problem. 


Disk Optimizer comes through again 
with UnForrmt that can instantly 
restore all the data on your disk to 
exactly where it was before that little 
slip of the finger on the keyboard. 

And to make sure your data is really 
safe, the TrackSaver feature protects the 
surface of your disk from excessive wear 
by preventing the head on your drive 
from spinning over the same track for 
too long. And the Refresh program pre- 
vents the bad spots that develop on disks 
due to frtding magnetic charges. 

Still the safest buy in 
performance 
optimizers. 

As always. 

Disk Optimi- 
zer also gives 
you the safest, 
most advanced 
performance opti- 
mization available- 
proven by over a 
quarter of a million 
users. 

The Optimize program 
speeds up disk reading and 
writing times by up to 300 
percent by un-doing the file 
fragmentation that takes place 


naturally over time. The DOConfig pro- 
gram lets you arrange the layout of your 
disk for best overall performance. Arxl 
the Analyze program gives you a graphi- 
cal look at the condition of your disk, so 
you’ll always know when it’s time to 
optimize again. 

A total of 1 7 different programs. 

Disk Optimizer includes Findfik 
for locating files by name or wildcard 
anywhere on your di^. Sorts for re- 
arranging files and directories in the 
way that makes sense to you. Lock and 
Unlock for password-protected file 
security. Killfile for erasing sensitive 
data permanently And lots more. 

In all, there are 17 different 
programs in the new Disk 
Optimizer. Each one designed 
to improve performance, 
guad your data, and make 
disk management easier 
and simpler for 
everyone. 

So get new Disk 
Optimizer 4. 0, atvi 
get more than the 
courage to say yes. Get 
the peace of mitrd and total 
confidence that your disk is running 
better and safer all the time. 



^ O^imizer *69’’ 

SoftLogic Solutions, Inc. 

One Perimeter Road, Manchester, NH 03103. 


Available at software dealers everywhere. 
Or, ordcrdirect by calling toll-free. 

CaU 800-272-9900 

(603-627-9900 in NH) 


SotLogic 

SOLUTIONS #6 
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Pipeline 


TOP TEN SELLERS 


(A S-week history) 


Lotus 1>2-3 2.01 

Lotus Development Corp 


I WordPerfect 5.0 
I WordPerfect Corp. 


I t's unlikely that IBM's OS/2 
.^.Extended Edition will make 
it into the Top Ten Sellers list. 
Because OS^ EE costs $795 
and its distribution is limited to 
authorized IBM dealers, few 
people will be kicking its tires in 
the showroom and then de- 
ciding to take it home. 
Yet it’s a sure bet 
PC Tools Deluxe 4.2 that future Top 

Central Point Software Ten Sellers 


Turbo Pascal 4.0 

Borland International 


dBASE III Plus 1.1 
Ashton-Tate Corp. 



IN PERSPECTIVE 


The Top Ten Sellers list ranks 
PC business programs according to 
their sales performance in the last week 
of a 5'Week period. It also tracks programs' 
rankings (reading left to right) from July II 
through August 13. A 5-week history is charted to 
give a sense of a program's sales strength over lime. 

Dramatic shifts in a particular program’s ranking may be 
the result of sales promotions conducted by individual retail- 
ers. Seasonal factors, such as end-of-year-budget purcha.se deci- 
sions. can also play a large role in the performance of a particular 
program in any period. More than 12,(X)0 individual locations contribute 
to the list. 

Sales information compiled by Ingram Software Inc. and PC Connection Inc. 


will be shaped by OS/2 EE. 
When IBM announced OS/2 
and the PS/2 line in April 1987. 
it also endorsed a handful of 
standards for the PC. standards 
that IBM had developed long 
ago for its larger systems. 

The rash of software pub- 
lishers promising to add SQL 
(structured query language) 
capabilities to their database 
packages has been one of the 
most visible results. Many 
people haven’t been thinking of 
databases as a shared resource, 
butthat'sgoingtochange. Tools 
like SQL will let you send a short 
English-sentence query 
over a network so that 
The Norton Utilities the server can chum 

Advanced Edition away at an ele- 

Peter Norton Computing phantine da- 

Microsoft Windows/28€ 2.10 
Microsoft Corp. 


Sprint: 

’The Professional Word Processor 
Borland International 

a Peachtree Complete M 
Peachtree Software Inc. 


Rankings are bu.sed 
on net sales by unit: 
returns are sub- 
tracted from gross 
sales. 



As the fax revolution continues rippling through 
American businc.ss. it's closing in on the modem a.s 
the preferred way to send documents in PC-equipped 
offices. The DCA/Intel Communications Applica- 
tion Specification (see next page) may accelerate 
that trend, because clearly the need for efficient 
transmission devices is there. Of those who re- 
sponded to this survey on PC MagNct, 68 percent 
said they send important PC-generated documents to 
locations outside their offices. 


How do you send PC-generated 
information from piace to piace? 

(Please answer with all that apply.) 


E-fnaii or nolwork 46% 


Ovtmlght dtdvory —rvlcti 49% 





Fax maehlno or board 

49% 





0 20 40 60 
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tabase until your answer is 
found, sparing your machine the 
need to retrieve the entire file 
when all you need is a small 
piece of it. (See “SQL: An 
Emerging Database Standard 
for PCs.” PC Magazine. May 
17, 1988.) 

Writers of network software 
were given yet another reason to 
build APF^ (advanced pro- 
gram*io-program communica- 
tions) and LU 6.2 protocol 
awareness into their products 
(although many workgroup sys- 
tems providers, like DCA, have 
been making healthy additions 
to the genre for years now). 
IBM’s initial implementation of 
APPC and LU 6.2 was unwieldy 
and required too much memory. 
But IBM’s commitment to fold 
it into OS/2 EE means that its 
visibility will grow dramati- 
cally. 

And. of course. SAA (sys- 
tems application architecture) 
standards for how a program 
looks and talks to other pro- 
grams are affecting all manner 
of programs. The effects are 
often totally cosmetic, but they 
still provide the intended result 
of making software easier to 
use. SAA had been around be- 
fore OS/2 was announced, but 
its use throughout OS/2 is proof 
that IBM is serious about mak- 


ing links among PCs, minis, 
and mainframes easier. 

It all adds up to a DEC-Ilke 
harmony among separate 
computer lines. As one IBM 
product manager summarized 
OS/2 EE’s goals: “Every time 


Extended Edition is ex- 
pected to arrive any day for its 
first PC Labs test. Keep an eye 
on First Looks for our evalu- 
ation and the answers to many of 
the questions early news of 
OS/2 EE has raised. 


Soon we'll see a word processor with 
a "fax" option: without closing your 
document, the word processor will 
activate a fax transmission. 


you change the wire out of the 
back of the box, you don't 
want to have to change the user 
interface. We think we’ve 
achieved that.’’ 

Now that OS/2 EE has 
started to ship, other vendors 
will soon be trying to deliver 
the goods that IBM promised. 
Both Lotus and a Microsoft/ 
Ashton-Tate partnership have 
said they'll deliver the kind of 
SQL server OS/2 EE has. The 
great unanswered question is, 
will these competing imple- 
mentations speak the same 
language? And wi 1 1 IB M make 
specific use of the Micro 
Channel architecture, as it has 
hinted it would? 


A Major Boost for Back* 
ground Communications? 
Speaking of standards. Intel is 
pulling one out of its hat, and it 
arrives with the blessing of virtu- 
ally every major software pub- 
lisher. 

Intel’s Communications 
Coprocessor is. at heart, a fax 
board with file transfer and e- 
mail capabilities built around a 
1 0-MHz 80 1 88 processor. Right 
now the board will communi- 
cate with only its own kind, but 
DCA announced that it has be- 
gun development on an IRMA 
implementation. 

The board uses the DCA/ln- 
tel Communications Applica- 
tion Specification, a newly cre- 


ated protocol for sending files 
over phone lines from within 
applications. 

Because the board has its 
own processor for communica- 
tions, background transfers 
shouldn’t degrade foreground 
activity. Intel supplies software 
to manage e-mail, fax, and file 
transfers, but the board’s poten- 
tial won’t be realized until soft- 
ware publishers build hooks for 
the board into their programs. 

Lotus, Ashton-Tate, Bor- 
land. Symantec, and other pub- 
lishers say they're willing to try 
to make this vision work, so 
soon we will see. for instance, a 
word processor that will have a 
“fax” option: without even 
closing your document or call- 
ing a TSR. the word processor 
will activate a fax transmission. 
If you received a document 
from a fax machine, you’d be 
able to work as it arrived and 
then call it up without ever 
having to run communications 
software. 

It’s an ambitious vision, but 
clearly appealing. Right now 
Intel offers an optional Hayes- 
compatible modem on a daugh- 
tercard to use until the day when 
allyourcommunicationscanbe 
done in the background with a 
coprocessor, 

— Gus Venditto 


— 

How often do you use 


How often do you use modems 


fax machines or boards 


to transmit PC-generated 


to transmit PC-generated documents? 


documents? 



Never 

• Over 10 
times a 
month 



- 3*10 times 
a month 
-Over 10 
times a 
month 
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INTRODUCING THE COMPLEn 
ANSWERING NUCHINE. IT TURNS ANY K 
INTO A POWERFUL VOICE MAIL SYSTEM. 

Now you can turn any PC into a powerful voice 
mail system. 

Without interfering with your normal 
computing. 

It’s called The Complete Answering Machine. 
And it is the most sophisticated, affordable voice 
mail system you can buy. 

m A FULIrFUNCnON VOia MAIL SYSTEM. 

The Complete Answering Machine gives you 
999 individual private voice mailboxes, each 
coded by a password. It takes messages, forwards 
messages to other phones, delivers messages 
at pre-scheduled times, just like a private 
receptionist. You can even record private mes- 
sages for specific callers. 

And of course you can retrieve messages 
remotely from any touch-tone phone. 

IT RECORDS MGmUY: 

Like the most expensive voice mail systems. 
The Complete Answering Machine records right 
on your hard disk. You’ll be amazed at the 
clarity of reproduction. 


It even has sophisticated built-in voice prompts 
to guide your callers through the options they 
have in leaving messages. 

IT WORKS IN THE BACKGROUND. 

The Complete Answering Machine works 
100% in the background. So you’ll never know 
it’s there. 

Which means you can do your spreadsheets, 
graphics and word processing while it’s answer- 
ing calls. Invisibly. 

IT REALLY IS AFFORDABLL 

A simple, elegant application should have a 
simple, elegant price tag. 

The Complete Answering Machine does. $349. 
All you need is an MS-DOS PC and a hard 
disk. And a lot of incoming calls. 

For more information 
and for the dealer nearest 
you, call (800) 634-5558, 
or (408) 434-0145. Or 
write The Complete PC, 

521 Clottonwood Dr., 

Milpitas, CA 95035. 

The Complcle Answering Machine is a 
UBdemark of The Complete PC. bic MS-DOS 
is a registered tndetnsrfc of Mkrosoft Corp. 
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OverMw Sbemlines Ym f/Ut^le- 
Docimmt K/bil-merges m VIbrdPeriect 


M\ 

HANDS ON 




BY JUDY HOUSMAN 


Packets of standard documents 
are standard business fare. Un- 
fortunately, most word proces- 
sors do better at customizing 
mass mailings than at filling in 
the blanks in a set of related doc- 
uments. Even WordPerfect 5.0 
is no exception — without the 
help of OverDrive, that is. 

To use OverDrive, you se- 
lect the WordPerfect merge 
documents from the OverDrive 
library menu. The program then 
examines the blank fields in 
your documents and generates 
an easy-to-use data entry 
screen. An item of information 
need be entered only once — no 
matter how many times the field 
appears in the separate docu- 
ments. 

Once the data has been en- 
tered, OverDrive generates so- 
phisticated WordPerfect macros 
and calls up WordPerfect. You 


then invoke this menu-driven 
macro system to assemble and 
print the documents you've se- 
lected. You can also examine 
and modify documents individ- 
ually if you wish. 

Frequently used combina- 
tions of documents can be col- 
lected in a single reference file; 


you can then handle the docu- 
ments as a group. OverDrive 
also lets you insert one or more 
boilerplate paragraphs into a 
document. 

TurboSoft supplies more 
than 70 forms and legal docu- 
ments in WordPerfect format, 
ranging from a will to an offer of 
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OverDrive scans the merge fields o/" each document and creates a data entry screen. 


rjlH F A C T 
£E63 FILE 


OverDrive, Version 1.1 
TurboSoft 

2381 1 Chagrin Blvd..#260 
Cleveland. OH 44122 
(216)292-3425 
List Price: $99.95 
Requires: WordPerfect A .x ox 
5.0;5l2KRAM;harddisk 
drive; DOS 2.0 or later. 
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employment. Depending on 
your printer, it can even fill out 
forms for Federal Express and 
other delivery services. 

Of course, you can add your 
own documents to the Over- 
Drive menu, but this takes sev- 
eral steps and can be quite com- 
plex. 

OverDrive does a nice job of 
streamlining a common and te- 
dious task. Though versions are 
now available for only Word- 
Perfect 4.x and 5.0. additional 
versions are planned for Micro- 
soft Word, MultiMate , and 
WordStar Professional. CE 


laiETPIus: Everytlmg PC LAM Can 
Do Plus E-maB ami Groif Schedidn^ 


w 

BY FRANK J. DERFLER, JR. 
lONET's latest networking soft- 
ware, lONET Plus — Token- 
Ring Version, is designed to go 
head-to-head with IBM’s PC 
Local Area Network Program 
over IBM’s Token-Ring hard- 
ware and win on points. 

lONET Plus's screens, 
menus, and features represent 
an improved version of the older 
WNET. But while lONET runs 
only on lONET interface cards, 
WNET Plus is designed to run 
over NetBIOS so that you can 
load it over IBM's LAN Sup- 
port Program (IBM's latest 
name for its NetBIOS services) 
and use it instead of PC LAN on 
Token-Ring cards. 

We ran WNET Plus over 


IBM Token-Ring cards using 
the IBM LAN Support Pro- 
gram. Benchmark tests showed 
PC IAN and WNET Plus in a 
virtual tie for performance. In 
15 tests performing a variety of 
random and sequential reads 
and writes, WNET Plus aver- 
aged 179 kilobits per second 
throughput, and PC LAN aver- 
aged 175 kilobits per second. 
Both were configured for maxi- 
mum performance in the server 
role. 

A station acting as a server 
under WNET Plus used about 
209K for DOS, NetBIOS, and 
the LAN program (without e- 
mail). This is about lOOK less 
than a similarly configured PC 
LAN installation. 

In theory, you can run 
WNET Plus over any vendor’s 
network interface ca^s and the 


same vendor’s NetBIOS. 

As an experiment, we ran 
WNET Plus over LANtastic 
cards using NetBIOS from the 
LANtastic vendor, Artisoft; the 
combination worked fine. No 
guarantees, but WNET Plus 
should run over other ’ ‘well-be- 
haved” NetBIOS implementa- 
tions. 

WNET Plus includes a new 
electronic-mail package with 
every feature you could wish 
for. This e-mail is a version of 
the popular Network Courier 
package. The chat and network 
diagnostic utilities now present 
themselves in screen windows 
for a more modem appearance. 
WNET has always had good 
print spooling utilities and one 
of the best group calendaring 
programs we have seen. 

WNET Plus— Token-Ring 


Uf- F A C T 
^3 FILE 


10\ET Plus— Token-Ring 
Version 

lONET Communications 
70 1 6 Corporate Way 
Dayton, OH 45449-4223 
(513)433-2238 
List Price: Software only, 

S395. NetBIOS software bun- 
dled with lONET cards, $695. 
Requires: 192K RAM. one 
disk drive per workstation: 

396K RAM, hard disk drive for 
server; IBM's LAN Support 
Program; DOS 3.3 or later. 
Copy protected. 
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Version retails for $395 per 
node. This is more than twice as 
much as PC LAN, but WNET 
Plus gives you a great e-mail 
package and many useful utili- 
ties missing from PC LAN. GS 


HANDS ON 
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When our engineers developed the first 2 MB 


Unmowcd la^\•ns. CK’crgrown gardens. 
And unpainted fences. It wasn’t prettv'. 

But, Ix'ing the first company 
in the worltlto introduce the 
2 megabyte diskette was worth 
it. According to our engineers. 

Si.x years and many, many 



weekends of hard work finally paid off. 

In March, 1987, history was made. 
We introduced a 3.5 inch diskette 
that could hold twice as much 
information as any other diskette 
for specific systems. 

Its performance redefined 




diskette, major projects had to be put on hold. 


the word precision. Its reliability and durability 
were legend. 

In short, it was the ultimate 3.S inch diskette. 

But that still wasn’t good enough. 

That’s why to this day, our engineers are still 
hard at work. On diskettes. Data cartridges. And 
other forms of mcgnetic media. Every day. Every 


weekend.Trying to improve. Reinvent. And 
make history all over again. 

So, until then,you’ll just have to settle for 
state of the art. 


And hope you’re not one of their neighbors. 
For more information. Supporting the dream. 
caU 800-888-1889, Ext. 75. 
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SoftlET: LaserJet Scr^ Previ&K Utility 


rTTi 


HANDS ON 


BY EDWARD MENDELSON 

SofUET, Theta Systems Corp. ’s 
$120 preview program, lets you 
see on-screen almost exactly 
what you’ll get when you print a 
file to a LaserJet. The preview 
screen displays graphics, shad- 
ing. lines, and fonts, and you 
can zoom in to see the same 
300-doi-per-inch resolution the 
LaserJet provides. 

You can’t use Soft JET to 
modify a file; you have to go 
back to the program that created 
the file. But that’s just another 
way SoftJET imitates the Laser- 
Jet: you can’t modify a file by 
marking up the printed output, 
either. 

You first “print to disk” 
from your application, then run 
SofUET either as a pop-up or 
standalone. A small page dis- 
play appears with greeked text. 
A zoom window shows fonts in 
their true shape. 

Fonts on cartridges are load- 


ed into SofUET from “image 
files" on-disk. Early copies of 
SofUET came with image files 
for the now-obsolete B and F 
cartridges; by the time you read 
this. Theta Systems will supply 
image files for the Z cartridge 
instead. Image files for other 
cartridges cost $19.95. You 
won't need an image file for soft 


fonts, because the program cre- 
ates screen fonts directly from 
the font files on-disk. 

The version we reviewed 
emulated only portrait printing 
on the LaserJet Plus. A version 
including landscape previews 
and full support for the added 
functions in the LaserJet II was 
promised for late summer. 


F A C T 
Lt&id FILE 


SofUET 

Thela Systems Corp. 
307-2150W. Broadway 
Vancouver. B.C. 

Canada V6K 4L9 
(WW) 732-4323 
List Price: SI 20 
Requires: CGA. MCGA. 

EGA. VGA. or Hercules graph- 
ics. DOS 2.0 or later. Not copy 
pnnected. 
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SofUET can save the time 
that might be wasted in test 
graphics printouts. With non- 
WYSIWYG programs like text 
formatters, you can save the 3 
cents per page it costs to print a 
trial copy. Or you could use a 
program like WordPerfect, Ver- 
sion 5.0, which has graphics- 
based print preview built in . [IS 


an Young. 


icpeciing 10 find hundreds of pages of rousini 
entine Cunningham's 
he firs! twenty pages 

lal will;follow: 
iggle*, ^morrow, 
and we are 
d eye-witnesses, 
racks. Stephen 


r’=»r*ft FSsKta" P9 t/lZ" Uertica! E»c to b«1 

- rfc=l/18” F8=l/12'' 1/10* 

mm il'iTJET.riL PftCE:i WERiLETlER CABIBIPCE:? FQWTS: kij.lp 


You use SofUET’j zo<m feature to display fonts in their true shape. 




Sysgen Bri^e-File/BrUge-Tiyte: 
A Cm for the Fhrniy-lh'ive Aft/es 
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BY WINN L. ROSCH 
IBM has turned the PC into a 
multimedia extravaganza and 
blessed us all with headaches as 
we try to cope with two floppy 
disk sizes and four formats. In 
its Bridge-File family of prod- 
ucts, Sysgen offers one of the 
best ways to move files among 
these formats. 

The Bridge-File lineup in- 
cludes internal and external 
high-density 514- and 3*/2-inch 
floppy disk drives ($325) and a 
DC2000 tape backup system 
called Bridge-Tape ($695). A 
series of adapters makes all 
units compatible with the full 
IBM line, from PC to Model 80. 

Each Bridge-File is a com- 
plete disk subsystem with full 
hardware and software support. 


In addition, the hardware multi- 
plexing built into the Sysgen 
adapters and their special driver 
software allows any computer 
to handle as many as four floppy 
disk drives (one of which can be 
the tape backup system). Con- 
nectors on the back panels of 
Bridge-File units let you daisy- 
chain the units with the cable 
supplied with the drive. 

PCs and XTs require little 
adaptation to accept a Bridge- 
File — just installation of the in- 
cluded connector cable — but 
only the low-capacity mode of 
the drives (360K and 720K) can 
be used if you go that route. 
You’ll probably want to opt for 
Sysgen’s $80 four-drive re- 
placement controller, which 
supports high-density formats 
and their fast. 500-kilobit-per- 
second data transfer rate. 

ATs get an adapter card that 


requires one expansion slot. A 
37-pin D-shell connector on the 
adapter bracket connects by ca- 
ble to the Bridge-File. PS/2 
Bridge-File systems include a 
$70 adapter that replaces the 
IBM floppy disk drive adapter, 
allowing a cable for the external 
drives to run to a similar con- 
nector on an expansion-slot re- 
taining bracket. 

One of the supplied Sysgen 
utilities will tel! you what letter 
your system has assigned to 
each of your Bridge-File drives. 
Another allows earlier versions 
of DOS to format otherwise in- 
compatible disks. 

The tape system is incom- 
patible with the floppy-control- 
ler-based QIC-40 standard. Its 
software has full backup, re- 
store, verify, and format op- 
tions. and it packs up to 42MB 
per tape while permitting three 


F A c T 

FILE 


Rrtdge-File/Bridge-Tape 
Sysgen Inc, 

556 Gibraltar Dr, 

Milpitas. CA 95035 
(408) 263-4411 

List Price: Internal or external 
5*4- or3'/2-inch floppy disk 
drives. S325; external DC2000 
tape subsystem, $695; four- 
drive controller for high-densiiy 
formats in PCs and XTs. $80; 
AT and PS/2 adapter. $70. 
Requires: DOS 2. 1 or later. 
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error-correction levels (0. 5, or 
100 percent redundancy). 

T^e Bridge-File drives are 
reasonable in price and in size; 
all external units fit in 2- by 6V4- 
by 9V4-inch steel cases. If you 
need to move files between for- 
mats, Bridge-File will do the 
job for you. GS 
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tiORAClE supports application 
portability pnm PCs to mainframes, 
distributed databases, and more. .. 
ORACLE is the choice of Top Guns.99 


Oatabas»(j Adviaor 
Juna l9Se 




O dCLE is the best-selling relational database in the 
world. It's fast. It s SQL. It s available on virtually 
e\m operating system on micros, minis and mainframes. 
It seamles.sly connects all these operating environ- 
ments. And it’s never been easier to experience the power 
of ORACLE. Test fly any of these ORACLE products and 
immediately become your company's Top Gun. 
ORACLE for 1*2-3: If you know 1-2-3, you already 
know how to use ORACLE for 1-2-3. It extends your 
existing 1-2-3 .spreadsheet into a full-function rela- 
tional database. All for only 1199.* 

Professional ORACLE, the only 
relational data database for professional 
PC developers, combines the ORACLE 
RDBMS engine with an application 
development toolkit. This product sells 
for S1295, but you can test fly the special 
developer's version for just 5199.** 

ORACLE for UNIX has all the poft-cr of main- 
frame ORACLE for a remarkably low price. Build 
applications using 4th-generaiion development 


IDIIORN 
C HOK l I 


environments in a fraction of the time. Test fly 
full-function, multi-user ORACLE on vour AT&T 
3B2 or XENIX for just 5399.*** 

ORACLE Server turns a 286 or 386 PC into a 
multi-user database ser\Tr and connects it over 
a LAN to PCs and UNIX workstations. Use it to store 
all your workgroup’s data, or unite a full department 
of i-2-3 users. At 12495, it delivers all the benefits of 
a mainframe database server at a PC price. 

ORACLE for your VAX or 3090: From minis 
to mainframes, your Oracle Corporation representa- 
tive is ready to install ORACLE on your system. 

Call today and experience the relational DBMS that 
has made Oracle the world's largest data manage- 
ment software and services company, 

.Make a decision that's sure to fly. 
Become your company’s Top Gun — 
call 1-800-ORACLE1, ext. 144 or write 
to Oracle Corporation — today. 


ORACLG' 


ru prepare vato in it>« us only COMMTIIILITT • PORTAIIUTY • COBIIICTAIIUTT •'*eBi»«««reoW-9CO86PC«#*640P«WMpkae4w 

Fix .nwntionM Doc«t can (415)596 S290 'MSrferteflOeOnwrwry ri#»n<iflE)OS30» ififllClus 

OlSSebyOractaCorp ORACLE «a '«g«te'aa ^ a aaa AiaaMi va aaaa u '««iie20l " Licanafl la atwiepmert orty Sarw ftafl 

ttaoamarkoiOraoaCoro LOTUS iBM DEC C3|| 1•oOU‘IIIIACLCI« 6Xt. 144 tOuSV. 'eouremtnt} n 0UCL{ tor 1 2 3 “‘i<cnsMio> 

anO AT&T own numarout raor^tarod iradomarns ' ' atvawomeni art« TMA 


ORACLE for 
1-2-3: 5199' 

I TL-ant to fly ORACLE with Lotus. 
Enciosed is my business card or 
letterhead with a □ check or 
□ VISA/ □ MC/ □ AmEx credit 
card authorization for 1)99.* 

I undentand Oncle pays shipping, 
sales tax, and that I may return the 
product in resellable condition 
within 50 days for a full refund 


FtkJAC 

O(Xlc*20 Davis Dt * Bdmoni, CA 94002 

ORACLE 
for MS/DOS: 
5199 September JO, /988 

I want to fly my PC** at MACH 11 
with Professional ORACLE, the 
complete database development 
environment. Enclosed is my 
business card or letterhead with a 
O check or O VISA/D MG 
□ AmEx credit card authoriza- 
tion for 1199** (please ad 
appropriate sales tax for my city 
and state). 


< irdiiCltd Number 

ExpOme 




ORACLE foP 
XENIX/ 
UNIX: 5399' 

1 want to test fly a mulii-cnginef 
multi-user daubase development 
environment for my □ PC XENIX/ 

□ 362 UNIX system. Enclosed is 
mv business card or letterhead 
with a □ checic or □ viSA/ □ MC 

□ AmEx credit ard authoriza- 
tion for 1399*** (please ad appro- 
priate sales ux for my address). 

' Jii < inJ Numbri Eip I>im 


ORACLE 
Server: 52495' 

I want mainframe database 
performance at a PC price 
.AiiKhed is my purchase order 
for ORACLE Server at 12495 
plus appropriate sales tax. 


ORACLE fo? 
Minis or 
Mainframes 

-Mtached is my business card or 
letterhead Please have an Oracle 
field enuneer tell me how I can 
test fly the latest data management 
technology- on my □ VAX/ 

□ IBM MAINFRAME/ □ other 

Oracle <20 Dins Dr ‘Belmoni.CA 94002 
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ConMiand Post Mes TaKum out of 
Wmibws with User-Dofmed K/^m 


HANDS ON 


BY BARRY SIMON 

Microsoft Windows' graphical 
interface provides a friendlier 
environment than the blank- 
screen world of EXDS. but Win- 
dows suffers from problems of 
its own. Clicking to numerous 
subdirectories to start your fa- 
vorite applications can be te- 
dious; moving your mouse 
through a long list of .PIF files 
to find the one you want can be 
equally annoying. What you’d 
like is a menu that lets you start 
your applications by clicking on 
the application name. 

Wilson WindowWare’s 
Command Post, a shareware 
Windows application, lets you 
create a menu that does precise- 
ly that. It also provides other 
powerful features that Micro- 
soft doesn't. 

Command Post begins by hi- 
jacking the MS-DOS Execu- 
tive. The Executive’s display is 
still there, as are its menu op- 
tions, but the window’s name 
changes to Command Post, and 
several additional menu choices 
are added to the menu bar. Two 
are extra Command Post func- 
tions. The other additions are 


menus you design yourself. 

Designing a menu is simple. 
You specify the menu choices 
and the commands each choice 
is to invoke using Command 
Post menu-definition files. A 
sample menu-definition file 
serves as an excellent model for 
creating your own menus. 

If you have a number of open 
windows stacked on one anoth- 
er in Windows itself, getting to 
the one you want can be a nui- 
sance. One of Command Post's 
features lets you list all open 


windows and choose from that 
list. You can arrange all open 
windows by stacking in an or- 
derly way or arranging in non- 
overlapping arrays. 

Command Post sets up Ctrl- 
Shift-Esc as a hotkey that calls 
its window to the top at any 
time, so its services are always 
readily available. 

Command Post also pro- 
vides a screen blanker. Since 
the blanking is done by opening 
a full-screen black window, it is 
hardware-independent and safe 



Command Post enables you to create or otter its Windows menus by editing menu-defi- 
nition files with the Windows Notepad. 


FACT 

FILE 


Command Post, Version 4.9 
Wilson WindowWare 
3377 59ihSt.SW 
Seattle. W A 98 116 
(206) 938-3191 

List Price: Shareware; basic li- 
cense fee, S20; with disk (in- 
cluding on-disk documenta- 
tion). $25; with primed 
documentation and disk. $50. 
Requires: System running Mi- 
crosoft Windows. Win- 
dowsl286. or Windows/386. 
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to use on any monitor. 

My only complaint with 
Command Post is that it is active 
mainly inside Windows applica- 
tions, as opposed to oldapps 
(DOS applications running 
within Windows). That’s be- 
cause Windows itself relin- 
quishes much of its control 
when an oldapp is running. As a 
result, you won’t be able to hot- 
key to Command Post from 
within an oldapp. 

All in all, however, Com- 
mand Post is more than worth 
its $25 price (for disk and on- 
disk documentation). If you use 
Windows as a multiprogram en- 
vironment, this package is one 
Windows application you defi- 
nitely shouldn’t be without. CQ 


Software du Mu Gathers PiM:-Doma« 
Shxeware Weats on $30 fkmgractKsk 


HANDS ON 


BY DONALD B. TRIVETTE 


A CD-ROM has at last broken 
the $30 barrier, which is the 
contemporary equivalent of a 
good 5-cent cigar. And this ci- 
gar is indeed good. 

Aide Publishing has released 
Software du Jour, a CD-ROM 
containing 365 public-domain 
programs for home, office, 
school, and entertainment. Al- 
though it doesn’t have even a 
tenth of the programs available 


on another Aide product, the 
$99 CD-ROM, this disk has 
been distilled and refined to in- 
clude only the best. 

Mastered using the High-Si- 
erra format, the disk functions 
like a giant write-protected flop- 
py disk. Programs are organized 
into five subdirectories: Busi- 
ness, Computer, Home, 
School, and a special subdirec- 
tory containing some of Jim 
Button’s popular shareware 
programs, including PC-DIAL, 
PC-FILE Plus. PC-TYPE Plus. 
and Extended DOS. Each sub- 


directory has a text file with a 
short description of its contents. 

The Business subdirectory 
has separate directories for 
dBASE. Lotus 1-2-3, Stocks, 
and Write — the latter contain- 
ing two word processing pro- 
grams and a spelling checker. 
The programs in the Lotus sub- 
directory are nothing to get ex- 
cited about, but the dBASE sec- 
tion is more interesting. It has 
an order entry and inventory 
control program, a tracking sys- 
tem for legal clients, and dozens 
of utilities. 


H F A C T 
FILE 


Software du Jour 
Aide Publishing 
4830 W. 77lh St. 

Minneapolis. MN 55435 
(612)835-5240 
Li-st Price: $29.95 
Requires: CD-ROM player and 
High-Sierra CD-ROM Exten- 
sions. Noi copy protected. 
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Software du Jour is a real 
breakthrough for people who 
distribute and use public-do- 
main software. [iS 
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Best 
in our 

class 


INFO 


WORLD 


THE 

PC 

NEWS 

WEEKLY 


REPORT CARD 


SOFTWARe 

BEDFORD INTEGRATED 
ACCOUNTING 


2 

S 


7.6 


O ? 

TO O 

■“ E- 

. e 
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Performance 

□ 

□ 

□ 


Documentation 

□ 

□ 

□ 

□ 

B^ 

Ease of Learning 

□ 

□ 

□ 


Ease of Use 

□ 

□ 

□ 

□ 

B- 

Error Handling 

□ 

□ 

\S^D 

□ 

Support 

□ 

□ 

Cfr'D 

□ 

Value 

□ 

□ 

□ 




"If 

we had to 
pick just one 
accounting system 
for a company getting its first 
computer, we would choose Bedford Integrated Accounting. Bedford is quick and 
easy to use, with a small number of options that limits confusion" 

InfoWorld, Nov. 16, 1987 $249 Suggested Ust 


bedford. 139 


making software comfortable" 


MAGAZINE 


EDITOR’S 

CHOICE 


SEPT. 1986 


Bedford Software Corporation 
15311 N.E. 90th Street 
Redmond, WA 98052 
(206)883-0074 


Bedford is a registered irademarii of Bedford Software Corp • Making software comforiatife is a trademark of Bedford Software 
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Ask about our corporate overnight replacement policy. 
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If we don’t have a Computer to suit your needs, you probably won’t find it 
anywhere. 


Model 

386-2 16MHz 


• 80386 Running at 16 MH 2 and I 
0 Wait State. 

• 1MB of 32 Bit Ram. 


$ 1,795 


• 101 Enhanced Keyboard 
al 2F-: 


=-2H 


True 32 bit Memory and Intel 

' . Co 


32 bit tested 80386. Compare 

this with Ihe comoelition. 


Western Digital 2 
Controller. 

• 1.2MB Floppy Disk Drive. 

• AT and Compatibility. 

• 200 Watt Power Supply. 

• Socket for 80387 
Coprocessor. 

•1-32 Bit Slot. 


Model 

386-6 20MHz 


Truly one of the fastest 386 
computers on the market. Even 
faster than the Compaq 386/20. 

Includes high speed SCSI 
Interface on the motherboard. 


Mvdal 

386-4 16MHz 


$ 2,195 


acce pt? ( 


• 60386 Running at l6MHz and 
0 Wait State 

• Speed Setectabte for 
4 7776/6ri6MHz 

• 1M6 Static Column Ram 


• 101 Enhanced Keyboard 

al ^•2H Controller 


• Western Oigiial 2 


> 12Me Floppy Disk Drive. 

I OS/2 Compatibility 


• AT and OSj 

• 200 Watt Power Supply 

• 80267 or 60387 Coprocessor 

• 1 - 32 Bit Slol 

20MHz Model 386-5 
with Intel 20MHz 80386 


Model 

386-8 20MHz 


$ 2,195 


One of the lowest priced 

20MHz models available. 


• 80366 Running at 20MHz and 0 Wait State. 

• 1M6 of 32 Bit Ram. 

• Up to 16M6 of Memory on the Motherboard without I 


using a single Slot. 

* ''0387 Running at 20MHz. 


* Accepts 803 

* Accepts Wytek 20MHz'Chip set. 

> 101 Enhanced Keyboard. 

* Western Digital Dual Floppy and Dual Hard Disk 
Controller. 


• 60386 Running at 20MHz and 
0 Wait Stale 

• Speed Selectable for 8n6/20MHz 

• 1MB of 0 Wait State Ram 


* 1.2MB Floppy Disk Drive. 

• AT and ‘ 


Compatibility. 
200 Watt Power Supply. 
Tower Cases Available. 


• 101 Enhanced Keyboard. 

It ControNar 


• Western Digital 2 


• 1 2MB Flop^ Disk Onve 
id 0$/2 Compatibilily 


• AT and C 

• 200 Walt Power Supply 

• 60287 or 60387 Coprocessor 

• 1 • 32 Bit Slot 


Model 

286-1 12MHz 


$ 1,095 


• 80286 Running at 12MHz and 
0 Wait State 

• Spaed Selectable for 6/i2MHz 

• 512K of 80NS Ram 

• Up to 1MB on the Motherboard 


• 101 Enhanced Keyboard 
al ■ 


- Nearly as last as many 

3661 


i comoulBrs. 


• Western Digiul 2F-2H Controller 

• 1 2M8 Floppy Disk Drive 

• AT and OS/2 Compatibility 
■ 200 Watt Power Supply 

• Socket for 80287 Coprocessor 


$ 2,795 


Model 
386-7 24MHz 


• 80386 Running at 20/24MHZ 
and 0 Wail State 

• 1MB of 0 W^ State Ram 

• Up to 16MB available 


$ 2,795 


• Western Digital 2 
Controller 

• 12MB Floppy Diak Drive 

• AT and Os/2 Compatibility 

• 200 Watt Power Supply 
•2-32BrtSlots 

• t Parallel and 2 Serial ports. 


^pield 
lomputer 
"Systems 


386 and 286 Portables 
with Gas Plasma screen 
in 640 by 400 resoiution. 
Caii for pricing on both 
386 and 286 modeis. 


' f ' 


DEALERS 

I Competitive Motherboard Pricing 


24MHZ-386 20MHZ-386 16MHz-3)l6 

$1,695 $1,395 $1,125 

I All prices lor quantity 10 and include 1M6 of RAM 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC’s. 
Always in stock. 
Call for pricing. 


800 - 338-2446 


•n N J Call 
(20t)e9l-3002 


Custom designs to meet your specific 

requirements. 


All hardware has a 30 day money back guarantee and a 1 year warranty on 


and iully tasted before beirtg shipped. 

Master Card. Visa. American Express, and COO's accepted Leasing availabia 
With one dottsr or 104S buy out at the customer's optKMi 
All prices subfeci to chartge without notice AT. XT. PS/2, and Micro Charmel 
are trademarks of intamatiortal Business Machines Corp. OS/2 is a trademark 
of Microaofi Corp. Compaq is a trademark of Compaq Co^. 
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NEW ON THE MARKET 


by Jonathan Matzkin 


Computer Peripherals 
Unveils Internal 9,600- 
bps Modem for $795 

Today’s exotic new PC product 
is tomorrow's commonplace 
tool. The Hook-Up 9600. from 
Computer Peripherals Inc., is 
an internal 9.600-bit-per-sec- 
ond modem that retails for 
$795. The AT-bus-compatible 
m(xiem is compatible with the 
Hayes AT command set. as well 
as the Bell l03Jand2l2A stan- 
dards. It also supports the 
CCITT V.22- and V.22bis- 
compatibility standards. The 
modem comes with communi- 
cation software and operates in 
either asynchronous or synchro- 
nous transmission modes. It has 
auto-dial, auto-answer, and 
auto-redial capabilities, in addi- 
tion to remote operation and 
auto-fallback. 

List Price: Hook-Up 9600. S795. 
Requires: Standard bus expansion 
slot. Computer Peripherals Inc.. 

667 Rancho Conejo Blvd. . 

Newbury Park. CA 9 1 320; (800) 
854-7600. 


The 5149 PC Mouse II. from MSC 
Technologies, has a sleek 
nev>' shape atui nine 
different cursor- 
speed settings . 


MSC Optical Mouse 
Has High-Resolution 

MSC Technologies (formerly 
Mouse Systems) has engineered 
a new rodent — the PC Mouse 
II — that gives you control over 
resolution that can be varied 
from 20 to 2.000 counts per 
inch. The two-button optical 
mouse is priced at $149 and fea- 
tures an eye-catching, com- 
pletely redesigned case. 

The mouse comes with Ul- 
ira-Res 2000, a software utility 
that offers nine different speed 
settings for the screen cursor. 
Other standard software in- 
cludes an automatic install pro- 
gram. menuing software, and a 
paint program. MSC says the 




The Hook-Up 9600 modem, from 
Computer Peripherals, offers 9.600-bit-per- 
second performance for less than SHOO. 


Sanyo Laptop Packs 
Two Floppy Disk Drives 
In an 8-pound Package 

Sanyo's $1,599 MBC-16LT 
laptop is the lightest two-flop- 
py-disk-equipped portable 
around, the company says, and 
at 7 pounds, 14 ounces, it very 
well may be. It runs an 80C88 
proces.sor at clock speeds of 8 
MHz or 4.77 MHz. Standard 
are 640K RAM, two B'/s-inch 
720K floppy disk drives, and 
one serial and one parallel port. 

The display is a 9-inch su- 
pertwist LCD, that can be ad- 


justed for best viewing angle. 
The screen is detachable, and 
the machine will support an ex- 
ternal monitor. 

The Sanyo MBC-16LT runs 
for up to 6 hours on a single 
charge of its nickel-cadmium 
battery pack, according to 
Sanyo. DOS 3.2 and GW-BA- 
SIC 3.2 are included. 

List Price: Sanyo MBC-I6LT. 

$1 .599. Sanyo Business Systems 
Corp..5I Joseph St., 

Moonachie, NJ 07074; (201)440- 
9300. 
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PC Mouse II is plug compatible 
with the Microsoft Mouse. 

List Price: PC Mouse II, $149. 
MSC Technologies Inc., 47505 
Seabridge Dr.. Fremont, CA 
94538; (415)656-1117. 

CIRCLE 445 ON READER SERVICE CARO 


NEC Detuts Desktop and First 
Portable to Run Intel 8038BSX Chip 



!ompaq Computer Corp. 
first out of the blocks with a 
system that uses Intel’s long- 
awaited 80386SX, or P9. pro- 
cessor, but NEC Information 
Systems is hard on Compaq's 
heels with two new machines of 
its own. The $4,495 NEC 
PowerMate SX is a desktop sys- 
tem, and the $6,595 NEC 
PowerMate Portable SX is a 
lunchbox-style transportable. 
Both machines run the 32-bit- 
intemal/ 1 6-bit-extemaI proces- 
sor at a clock speed of 1 6 MHz, 
and they come with 2MB RAM. 
The base systems have either a 
1 .2MB (desktop model only) or 
a 1.44MB floppy disk drive, 
and a 42MB harddisk. 

The new NEC PowerMates 
accommodate up to 16MB 
RAM, lOMB of which may 
consist of 80-nanosecond chips. 
Also standard are one RS-232C 
serial port and one parallel port. 
The systems support a NEC- 
customized version of the Mi- 
crosoft OS/2 Standard Edition. 

NEC Information Systems un veils sys- 
tems based on the new Intel ^386SX 
processor. 


and Microsoft Windowsl386 
will be included free as an intro- 
ductory offer. 

The desktop version offers 
six expansion slots (five 8/16- 
bit, one 8-bit) along with one 
3'/2- and two 514-inch half- 
height internal disk bays. 

The PowerMate Portable 
features three full-size 8/ 16-bit 
expansion slots, an RGB moni- 
tor interface, and an external 
514-inch floppy disk drive inter- 
face. The standard gas plasma 
screen supports VGA graphics 
and displays 16 shades at up to 
640 by 480 resolution. The 
PowerMate Portable SX weighs 
21 pounds and measures 1 1.2 
by 7.6 by 15.7 inches (HWD). 
List Price: NEC PowerMate SX. 
base system $4,495. NEC 
PowerMate Portable SX, $6,595. 
NEC Information Systems Inc., 
1414 Massachusetts Ave., 
Boxborough. MA0I719; (800) 
343-4418. 
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NEW ON THE MARKET 


Hardware Lock Blocks 
Unauthorized Use of 
iUilBMPSIBModelSO 

The $49.95 PS/2-LOK, from 
Qualtec Data Products Inc. . is 
intended to provide a measure 
of security for users of IBM’s 
PS/2 Model 50. The lock con- 
trols access to the system’s 
power switch; a key is required 
to turn the switch on or off The 
PS/2-LOK is secured to the 
Model 50 with a retainer plate. 


Yamaha Offers DOS 
80286-hased Laptop 
For Composing Music 

The PC can make beautiful mu- 
sic, but making it sing usually 
involves searching out and in- 
stalling a variety of optional 
hardware. So the Digits Musi- 
cal Instrument Division of Ya- 
maha Corp. has introduced the 
80286-based Yamaha Cl, a 
DOS portable that comes stan- 
dard with much of the hardware 
that would-be MIDI musicians 
need. 


and Qualtec says that no special 
tools are required for the lock’s 
installation. 

An optional master keying 
feature ($4) allows overall ac- 
cess control for designated indi- 
viduals. 

List Price: PS/2-LOK. $49.95. 
Requires: IBM PS/2 Model 50. 
Qualtec Data Products Inc. , 47767 
Warm Springs Blvd., Fremont, CA 
94539;(415)490-8911. 
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The Cl comes with 1 1 MIDI 
jacks (two in, one through, and 
eight out), and SMPTE in-and- 
out jacks. An additional system 
timer — not used by the main 
computer — is included for use 
by music software designers. 
Two front-panel sliders can be 
programmed to control such 
music parameters as pitch bend, 
volume, and tempo, among oth- 
ers. The Cl also features ROM- 
based music fonts, which are 
accessed from music-symbol 
keys on the keyboard. 

The Cl is available in a 


The Yamaha Cl (S3. 995 with 20MB 
hard disk) comes with much <4 the hard- 
ware that MIDI musicians need. 


$3,995 20MB hard disk version 
and a $2,995 dual 3‘/i -inch, 
720K floppy-disk configura- 
tion. It comes with 1MB RAM; 
there is also an optional 1 .5MB 


RAM expansion board . T wo se- 
rial and one parallel port are 
standard. The display is a back- 
lit LCD with maximum resolu- 
tion of 640 by 400. The Cl 
weighs 18.1 pounds. Yamaha 
says. 

List Price: Yamaha Cl. with 
20MB hard disk, $3,995; with two 
floppy diskdrives. $2,995. 

Yamaha Music Corp. USA. P.O. 
Box 6600, Buena Park, CA 90622; 
(714)522-9011. 
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Freedom of Press: PostScript Language 
Brought to Ink Jets and 24-Pin Printers 


Custom Applications Inc. has 
introduced Freedom of Press, a 
$495 software package that 
brings the PostScript page de- 
scription language to 24-pin dot 
matrix and ink jet printers as 
well as to laser printers. Sup- 
ported lasers include the HP La- 
serJet Plus Series U, the Canon 
LBP8-n, the Olivetti PG-108, 
and the JLaser card. The Hew- 
lett-Packard DeskJet, the Sie- 
mens PT-88S and PT-90/I2, 
and the Canon BJ-130 ink jet 
printers can also exploit Free- 
dom of Press. The package 
works with 24-pin dot matrix 
printers from IBM, NEC, Ep- 
son, Fujitsu, and Tandy. 

Freedom o/ Press includes 
35 fonts and a font-scaling sys- 
tem for infinite sizes. Two ver- 
sions of the software are avail- 
able; one uses Bitstream's 


Fontware and typefaces, and 
the other uses Compugtaphic's 
liuellifoni and their typefaces. 

The package has an automat- 
ic printing feature that is com- 
patible with a number of pro- 
grams, including Xerox’s 
Ventura Publisher, Aldus’s 
PageMaker, and WordPerfect. 
Other applications can use 
Freedom of Press to print files 
individually or in batch mode. 
List Price; Freedom of Press. 

$495. Requires; 80286 processor. 
640K RAM (570K RAM free), 
.SMB EMS RAM, parallel port, 
hard disk drive, supported printer. 
Not copy protected. /Custom 
Applicatioiis Inc. , S Middlesex 
Technology Center, 900 Middlesex 
Tpk. , Billerica, MA 01 82 1 ; (800) 
873-4367. 
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ReadStar it Plus and OmniPage Packages 
Improve Page Scanners’ OCR Capabilities 


ReadStar II Plus, from Inova- 
tic, and OmniPage, from Caere 
Corp., allow supported page 
scanners to recognize a wide va- 
riety of typefaces, font sizes, 
and graphics. 

ReadStar recognizes any 
typewritten. type.set, or printed 
font with normally contrasted 
images. Inovatic reporl.s. Read- 
Star uses artificial intelligence 
to “learn” new typefaces for 
immediate or future use. The 
S4.500 package works with pro- 
portional or monospaced fonts 
with point sizes of between 4 
and 20 points, depending on 
print quality. Claimed accuracy 
is up to 99.9 percent, at a rate of 
up to 1.300 words per minute. 
The program stores scanned text 
in ASCII formal. Compatible 
scanners include those from Mi- 
crotek, Canon. Hewlett-Pack- 
ard. IBM. and Ricoh. 

OmniPage lets scanners han- 
dle a page regardless of the mix 
of images and fonts. Caere says. 
The $ 1 ,995 combination hard- 
ware-and-soflware application 
can import .scanned text and im- 
ages into a variety of word pro- 
cessing, graphics, and desktop 
publishing formats, including 
ASCII. WordStar, WordPer- 


fect, and Microsoft Word. 

The first version of the soft- 
ware comes with drivers for the 
Hewlett-Packard ScanJet and 
the Canon IX-12 Image Scan- 
ner. These drivers allow scan- 
ning of text and/or images in a 
single pass, and OmniPage also 
recognizes pages stored in TIFF 
formal from other scanners, ac- 
cording to Caere. Users can 
search scanned text; insert and 
delete text blocks; and crop, 
copy, and paste scanned im- 
ages. 

List Price: ReadStar II Plus. 
$4,500. Requires: 640K RAM; 
Hercules or EGA graphics; hard 
disk drive (80286 processor 
strongly recommended); scanner; 
DOS 3. 1 or laier. Not copy 
protected. Inovatic, 191 1 N. Fort 
Myer Dr.. #708, Arlington, VA 
22209: (703) 522-3053. 
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List Price: OmniPage. $1 .995. 
Requires: DOS 3.0or later; 
expansion slot for included 
coprocessor card. Software not 
copy protected. Caere Corp.. 100 
Cooper Ct., Los Gatos. CA 95030; 
(408) 395-7000. 
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SPECIAL 



PRODUCTS NOT LISTED ... CALL! 

GENERIC CADD 3.0 

Indudes: 

AutoDImenBioning 

Dot Plot 

Drafting Enhanoemsnl 1 
Draftmg Ehnanoement 2 

$95 

SAVE UP 

TO 70% 

SINCE 1984 

"It PAYS to 
BUY! 
MHI" 

CAD...etc. 

PC & MAC 

New Orders: 1-800-621-3999 


AST Premium 

290/386 

Call 


ZENITH 1490 

FlatSen 0 n 

$579 


DRAFIX 

IPluM or 30 Module 

Call 


MITSUBISHI 

Dtamond Sean 40/70 Ifb tXak 

$477 $439 


VENTURA PAGE- 
PUB 1.1 MAKER 

$455 $429 


SWEET-P 600 

OPonPlottor 

$598 


DESIGN CAD 

Standard or 3D 

$149 


SMART MODEM 

2400Blnt 

$115 


PANASONIC 

1091l-m2 

$195 


NOVELL 

No^ay 

$89 


PRINTERS 


ASTTurboLaMr/P83Mb $3100 

C«nonBJ-130 $669 

Cititentao-O $1S7 

MSP-16E $295 

MSP-40 $269 

MSP-45 $389 

MSP-SO $345 

MSP-5S $440 

Premiere 36 $439 

Trfaute 124 $439 

Trbute224 $579 

Diooniii150 $290 

HPLaMfJedl $1690 

JOLSSOSeriM Cid 

NECLC860 Cel 

P«nMonto1060i-m2 $165 

10011-fre $195 

Olhert CeJI 

TMhbe321-SL $465 

341.SL $609 

361-SX $866 

Olhera C«l 

MONITORS 

AmM(1280$C«rd $639 

210A $87 

722EQA $431 

Hitacshi Cal 

Mleubiihi Diamortd Scan $477 

Other* Cal 

Monlerm VliinQ Cal 

NECUuliaynoU $565 

MuKieyncQS $185 

Other* Cal 

RaM*rOp*t64d* $1095 

1048* $2949 

Sarraung Cal 

Sigma OMign* LaeerView Cal 

So(yMulti*can1303 $495 

WyaeTOO Cal 

Zeoith 1400 Flatscreen $579 

SOFTWARE 

AutoCad Cal 

AutoSketch $59 

BoeingOriph $105 

By-Line $169 

Ca/bonCopyPlu* $103 

$355 

Copy II PC $16 

Coreiaet $87 

Dao Easy 3.0 $58 

dBaeelB* $355 

OeeignCad $140 

Deekink $92 

DeeqView $60 

Draiix 1 Plus $149 

Drafix 30 Mod $ Options Cal 


rolars & Sense 

Draw Applause 



....$264 

3DSBadi-UpPlus 

$33 

:asy Exral 

$54 

Excel PC 

....$281 

-astBack 

$75 

-aatBackPlus 

$65 



Freelance Plus 

....$293 

^ Base Plus 

....$178 

3EM Draw Plus 

....$158 

LIGHTING Disk 

Speedup 

Ineraaaa your Hard DIak 

Spaad aa much aa 40%lll 

$69 


Generic Cadd 3.0 

_ 

....$48 

Sanaric Cadd Olhar* 

....Cal 

■larvard Qraphios 

...$2SS 

■larvard Tot Proj Mgr 

...$317 

nHousaAcd 

...$107 

^inkPlus 

....$74 

.ighting Hard Disk Speedup 

....$68 

.olus 1232.01 

. ..$263 

.uoid3d(nawVer.) 

...$103 

Managing Your Money 

...$113 

MalhCad2.0 

...$198 

MS-Do* 3.3 

....$95 

^onUlil4.0 

....$45 





PC Tools Deluxe 

....$35 

>alhMinder 

....$55 

’eachtree Accounting II , . , 

...$145 

’FS: First Choioa 

....$78 

3FS: First Publishar 

....$52 

’FS: Professional File .... 

...$128 

>FS:Profassiona]Plan 

....$61 

3FS: Professional Wrka ... 

...$102 

3|an Parted 

...$18S 

3$A 

...$177 

36A Write 

...$11$ 

Duattro 

...$132 

^^File 

...$172 

^SasaforDOS 

...$408 

8h’pMata(tm) (UPS Manlast) . . .$198 

SidaKickPlus 

Cal 


Smart Sysmen $418 

Sprint $115 

Top* $101 

TuttwBwie $57 

VenluraPubishingl.l $455 

VersaCadAUfararia* Cal 

Window* Cal 

WordPerfect 5.0 Cal 

X-Tree Pro $58 

DIQITIZERSt PLOTTERS 


DRIVES, MODEMS S FAX COMPUTERS 


CAD CORNER 
SPECIAL 

ASTPramIum 286 
[MamondSean Mon/for 
Summagraphlea 12xl2Plua 
Intal 80287-10 Chip 

$3360 


Cakxrmp 1023-QT Cal 

104343T $5990 

OiglUzets Cal 

Enter Sweel-p 600 $589 

Other* .Cal 

Houaton Instnrments Cal 

DMP 41/42 Cal 

OMP 61MP Cal 

0MP61/52MP Cal 

DMP 52 Cal 

0MPS6A Cal 

DMP 61 Cal 

DMP 62 Cal 

HITACHI Digltizerl 
10 Year Warranty 

HDQ-1212D-4 * 

Includaa: 

4-Butt Curaor, 1-Butt Pan 
8 Mouaa Emulator. 

$398 

MP Options Cal 

Hitachi (Ten Year Warranty) 

HDO-12K12D-4 $308 

HDO-12X120-12 $466 

HDG-16x15D-4 $508 

HDG'1Si150-12 $659 

lolne Ctdl 

JDLe50Serie* Cal 

Kuita IS 12x12 $299 

1312x17 $499 

Summagraphio* 12 k12PIu* . . . .$344 
16x12 Pro wf4 Butt $ Stylua . . .$569 
MacBUPad 12 x 12. 4But.Sty ..$290 


ups 

manifest 

ShipMate 

$199 


Mksubiihl 4(^70 Mb Hard Drive 

1/2hlAT.23m* $439 

Panasonic FAX Board $689 

Seagate ST225Wcard $260 

ST23630Mbvitfcard $285 

Smart Modem 1200Bkilw/iw... $58 

2400Blntw/sw $115 

ToahU 3.5 XT/AT 720k Drive ... $69 

5.25 XT/AT 360k Drive $75 

US Robotics Courier 2400 $299 

BOARDS & NETWORKS 


AdiVeADlCVI $1370 

ADlOi«L $2040 

ArcNat Cal 

Artists $1178 

10/16 $1020 

12 $2320 

AST Cal 

ATI EGA Wonder $169 

VIP VGA $249 

Ether Net Plus Cal 

Genoa VGA 600x800 $250 

VGA 760x1024 $379 

Hercule* Graphic* Plus $169 

lnt*IAbov*Boani286/S12k .... $359 
ADoveBoardPS286/512K ...$368 

Paradis* EGA 480 Cal 

VGA Plus Cal 

VGA Pro Cal 

RasterOp* Color Draw 24 $319 

Colorfioard 104 $2484 

ColorBoard 106 $1162 

Sigma Designs VGA $209 

TopsFtashosrd $143 

Verticom Cal 

Video 7 Vega Deluxe $177 


AST Premium 266 $ 386 Cal 

NECMuHispeed $1079 

Mukispeed ELtI $1423 

MuHispeed HD $2209 

Toshba laptop* 

Aocessoriaa Cal 


Intel 

-I 

coprocessors 1 

genuine! 


8087-2 (<-dMHz) 

.$132 

80287-8 (<10MHx) 

.$205 

80287-10 (->10MHz) 

.$239 

80387-16 

.$397 

80387-20 

$588 

80387-25 

..Cal 

MOUSE 

LogkaohC? SeriaJorBuB . . . . 

..$65 

HiRaz Bus 

..$83 

Bus & Pant 

..$83 

Serial 6 PubTshar 

.$104 

UioroSoftSarid 

..$65 

®C Mouse 

..Cal 

HELPERS 


.ogioal Connection 256/512k . 

..Cal 

OTHERS 

...Cal 


NEW! Optical Disk Interface / 40ms 

Fjlesizeupto21 QigaByM and imled by Disk Only. Speed rsaemblea a 
40nw Hard Drive. OptiDriver supports moat Optical drivw including ATQ 
Gigadiik, ISt S25WC. LMSI LO-1200. Maxtor TXT 800S. Mitsubishi MW-6UI, 
Optimem lOOO.Optotech 5064, Panasonic LF-6000, Ricoh RO-S040WL. 

S^ WDD-3000. Host Adapters supported indude Adaptec, Future Dornain, 
Rancho Technology. Sdentlic Micro System*, and Western DigHaL OptF 
Driver is an applcaliarts interface for altachirrg optical disk drive* to an IBM 
PC/XT/AT or oonpatble computer systertv Lm memory usage, approxirrate- 
ly SOkb. is required (or the ntaster program NASA is now a proud user of this 
revolutionary interface. Kit includes OptiDriver, Host Adapter, and Manual In- 
stalls a* drive *0* with belch file. 

$ 525 ^ 0511*1 


Pre-approved P.O.'s are welcome. Prices reflect cash disoount and aro subfed to change without notice. Product oorrv 
patbiity. warranties, $ claims are responsibily of manulacturar only. All returns are su^ed to a restocking fee. Per- 
sonakConpany checks delay shipping. AZ ordars only add 6.7% tax. Orders are processed same Day. 


Volume Bids 
Wecome! 

VISA 

MASTERCARD 

PO'a 

Juat Call FIrat. 


MHI Warehouse, Inc. 

8129 N. 35th Ave. #2-306 
Phoenix, AZ 85051 

New Orders: 

1 - 800 - 621-3999 

CWer Into: 602-997-8877 

Fax;602-e43-3e33 
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AskSam 4.0 Mds Hypertext 


HANDS ON 


BYNEILJ.RUBENKING 

The latest version of AskSam 
balances neatly on the edge be- 
tween free-form text managers 
and traditional structured data- 
bases. Version 4.0 adds index- 
ing, context-sensitive help, a 
hypertext feature, and enhanced 
file and output handling. And 
despite these added functions, it 
will still run on a 256K single- 
floppy-disk-drive PC. 

AskSam doesn’t require ex- 
plicit keyword lists or fields in 
its data. Any text is acceptable, 
whether created in the AskSam 
editor or imported from another 
format. And any word in the 
text can be a search target. 

However, to refine queries, 
you can use fields — implicit, 
explicit, and contextual. Im- 
plicit fields are simply related 
items that begin with the same 
character sequence. Explicit 
fields have field names, and 
square brackets delimit their da- 
ta — for example, **NAME( 
John Doe )”. 


The Before and After com- 
mands let you treat any ordinary 
word as a contextual field. 
* ‘{BEFORE} CA' ’ would return 
the names of California cities in 
your database— or anything else 
appearing immediately before 
‘CA”. 

AskSam makes simple que- 
ries easy . Searching for text that 
contains a single phrase in- 
volves only specifying that 
phrase. 

Complex queries can pro- 


duce reports equivalent to those 
of structured databases, com- 
plete with headers, footers, sub- 
totals, and grouping. You’ll 
have to master a fairly complex 
query language to generate such 
reports, however. 

The new hypertext feature 
works in three ways. In a hyper- 
text menu record, you move a 
lightbar around the screen to 
various items. Select a filename 
and AskSam loads that data file. 
Select a program name and it 


HVPEITCXr <Esc> Priat 9aeni UH«(e 
CUPS lENII MirOdMIC 

Him la ase Ibis Man 
SaoMrii of Nro Pvalares ia Ifersioa i 

Conlral irnsitive IipI^ Hi|pepteit Pacilit^ 

eOiDOMMl Four coMaaJ 

SHM<aM«a4 IK»n capabilils 

HitcelUaeMS Ceaepal Coasi^eratioas 

REnEHICI 4a4 FORCCr coMaa^s aaJ "UHate" araa cboiccs 
rWIIN aaJ UPMTI aeaa cboices "Olber" 

nCHU ( Posilioa Ibe iifbtbar aai press lERTER) to relara 
( to tbe Heoo file. 


Using the lightbar and hitting Enter calls up descriptions of AskSam features. 


F A C T 
M FILE 


.AskSam, Version 4.0 
AskSam Systems 
P.O. Box 1428 
Perry. FL 32347 
(800) 3ASKSAM 
List Price: $295; $50 upgrade 
for owners of Version 3.0; ten- 
sialion network version. $895. 
Requires: 256K RAM; DOS 
2.0 or later. Not copy pro- 
tected. 
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runs the program. Select any- 
thing else and AskSam executes 
the selection as a query . 

Version 4.0 can also index a 
file. You index on a single field. 
The index is a part of the data 
file, so there’s no chance of los- 
ing it. This latest version also 
adds three levels of security. 

AskSam, Version 4.0, is a 
major step in the evolution of an 
unusual product. Once you 
learn its command language, 
you gain the power of a struc- 
tured database without havi^ 
to define specific fields. [jS 


A $59.95 Sideways ClaH&^r 


HANDS ON 


BY DONALD B. TRIVETTE 
An old dance? A new laundry 
detergent? The latest in zany 
parlor games? No. Twist & 
Shout is the latest in sideways 
and banner printing software 
from The Software Toolworks. 

Twist <St Shout is really two 
programs. Twist is the program 
that takes a DOS file or spread- 
sheet and prints it lengthwise 
down the page; Shout performs 
a similar service, letting you 
create and edit messages that 
can be printed as banners. Both 
programs have menu-driven 
point-and-shoot interfaces simi- 
lar to /- 2 -i’s. 

Shout sizes its letters to fit 
the number of message lines and 
the paper size. For example, on 
8 ‘/ 2 -inch-wide paper with one 


line of text. Shout produces a 
banner with tetters 8 inches 
high. With four lines of banner 
text the letters are automatically 
scaled to 2 inches high. 

Shout can mix any of its four 
type fonts — Olde English. Sans 
Serif. Times Roman, and 
Script — within a line or even a 
word. And the same is true for 
colors, assuming you have a 
color printer. There’s a symbol 
font with images like footprints, 
a lightning bolt, a crescent 
moon, various arrows, a birth- 
day cake, and a variety of ani- 
mals. If you can't put together 
an attention-grabbing banner 
with this program, it won’t be 
the software’s fault. 

Twist is designed for those 
times when you wish your print- 
er had a 12-foot carriage. It 
takes an ASCII text file as input 
and rotates the text 90 degrees to 


print lengthwise along the page. 
The number of lines down the 
page — now really across — de- 
pends on which of the 15 type 
sizes you select; they range 
from tiny ( 1 20 lines/page) to ex- 
tra large (30 lines/page). 

Twist <4 Shout supports more 
printers and more fonts per 
printer than Sideways — the pop- 
ular sideways printing package 
for Lotus 1-2-3. Twist & Shout 
has bigger big fonts and smaller 
small fonts than the reigning 
king. Sideways, on the other 
hand, can place borders around 
a spreadsheet and can speed 
printing with its logic-seeking 
print routine. 

A special interface ioi Lotus 
1-2-3 lets Twist work within a 
spreadsheet as an add-in prod- 
uct. The Twist install program 
automatically takes care of put- 
ting the proper files in the sub- 


directory with 1-2-3 and attach- 
ing the add-in manager. To print 
a spreadsheet with 256 col- 
umns, for example, you invoke 
Twist using a hotkey, mark the 
range to print, and select the 
print command from the sub- 
menu. You lose about 60K of 
memory to the add-in software, 
but that’s 20K less than Side- 
ways demands. 

The Software Toolworks is 
so confident of its product that it 
guarantees Twist & Shout will 
work with any dot matrix print- 
er— or it will make it work. The 
program supports the HP Laser- 
Jet printer in native mode, and 
most other laser printers in a 
dot-matrix-emulation mode. 

List Price: Twist & Shout, $59.95. 
Requires: 384K RAM. supported 
printer, DOS 2.0 or later. Not copy 
protected. The Software 
Toolworks, One Toolworks Plaza, 
13557 Ventura Blvd.. Sherman 
Oaks. CA 91423; (818) 907-6789 
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“Most people we meet 
who give Paradox a try, 
end up switching to it” 

Mark Cook and Steve King Data Based Advisor 



Here’s what Data Based Advisor 
had to say about Paradox; 

"You'll find creating a Paradox 
database easy ... The real test of a 
DBMS isn't how easy it is to enter 
your data, but how easy it Is to query 
that data, rearrange it. and perform 
calculations with it. 

"The Paradox Query by Example 
(QBE) system allows you to easily 
structure queries from two or 
more databases , . ." 

Even novices create applications 
without programming 

"Any Paradox user, even a novice 
one. can easily use the Personal 
Programmer to generate menu-driven 
Paradox applications ... The Personal 
Programmer works well all the time, 
even with long, complex applications. 
We found it can really simplify 
application development." 


"Finally, as the frosting on the 
applications developer's Paradox cake, 
it'll only cost you $9.95 to buy the 
run-time version of Paradox to 
distribute |unlimited| copies of 
your appiication.” 

Macros save programming time 
"What's really nice about Paradox 
macros is this: the program records 
them in the Paradox Application 
Language (PAL). Once you've recorded 
a macro, you can name it. save it. 
and re-use it. But best of all. when 
you start programming with PAL. you 
can include your macros as part of 
your PAL code, really saving pro- 
gramming time." 



•CMMHrwtfKUM»odrBUt« oMxn. irMaMnWdqvarpwdMKOiM 
prodiKt IM pstoa M KordMR Mti ow dMm. all ow coaomr 

■rvm drtanarM. wd «e «|{l a rrfwd 



BORIAND 


For the dealer nearest you or a 
brochure call (800) 543-7543 
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Paradox gives you true 
concunency on your network 

"You'll find using Paradox on a net- 
work Is exaaly like using the stand- 
alone version. The real power of the 
Paradox NetPack shows itself when 
you simultaneously access a database 
being used by other peopie ... The 
program elegantly handles all the 
chores of a multiuser database system 
with little or no effort by network 
users. Along with aiiowing you to 
almost instantly see changes made by 
other users. Paradox has very powerful 
automatic record locking features." 

Report Generator is a joy to use 

"If you've ever suffered with creat- 
ing dBASE III PLUS reports, you'll find 
the Paradox Report Generator a real 
ioy to use . . . The Report Generator 
allows you to create headers and foot- 
ers and to place fields wherever neces- 
sary to get the appearance you want." 

Paradox is the one we choose! 

"One of us is a confirmed Paradox 
user who has used the software since 
the beta-version of Paradox 1 .0. The 
other just learned to use Paradox for 
Uils evaluation: he's decided to give 
up dBASE and switch." 

Excerpts from Mark Cook and Steve King's 
review of Paradox in Data Based Advisor. 

January 1988. 

See your Paradox dealer today 

Your dealer can tell you more about the 
Paradox that's right for your environment: 
Paradox 2.0 for standalone or network users: 
Paradox 386, optimized for your 80386- 
based hardware: or new Paradox OS/2, 
coming soon to get the most from OS/2! 

60-Day Money-back Guarantee' 


Reprinted wiUi pmoiaston rrotn Dau Based Advisor. Vol. 6. 
No. 1. Copyriihl I9B7. Dou Based SoIwUomi. lac. 
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BM’sUaMrame-wise, PC-shnpb Ch'afMcs 


HANDS ON 


BY JENNIFER ZAINO 
In some ways, IBM’s Display- 
Graphics packs a lot of punch. 
Companies whose workstations 
are tied to IBM's System/370 
will appreciate the $650 pack- 
age's ability to exchange graph- 
ic picture and chart files with 
mainframe applications. The 
program stores its picture files 
in .PIF format, which is consis- 
tent with some System/370 ap- 
plications. 

However, removed from the 
mainframe world, its faults may 
outweigh its advantages. 

To start with, DisplayGra- 
phics is a memory hog, requir- 
ing 640K of base and S12K of 
expanded memory. There is no 
direct support of the emerging 
computer graphics metafile 
(.COM) standard, or for .TIF, 
.PCX, or .PIC formats. 

For a program that requires a 
mouse, entirely too much em- 
phasis is placed on the key- 
board. An example: to save a 
file, you must first type in the 
filename, next hit the Enter key, 
and then click mouse button 
two. Add to this a very crowd- 
ed. very blue screen, and 
searching for menu options be- 
comes about as easy as finding a 
parking place at the mall on 
Christmas Eve. 

You’ll do most work in sepa- 
rate text and graphics charting 


modules. The text charting 
module includes options to cre- 
ate plain, bulleted, and num- 
bered lists, as well as tables. 

In the graphics charting 
module, you can create bar. pie. 
surface, line, scatter, needle, 
and sundry other chart 
types — including Venn dia- 
grams and polar histograms. 

You can type your own text 


or graphics data directly into the 
program, but you can only im- 
port data directly from ASCII, 
-DIF, or .SLK files. You can 
manipulate your graphics data 
to find sums, coefficients, and 
standard deviations, but moving 
data from one column or row to 
another is clumsy. 


While you can perform oper- 
ations such as changing the col- 
ors of objects, or the height, an- 
gle. or shear of the text in either 
the text or chart editor, it is only 
in the graphics drawing editor 
that you can add images from 
the program’s 1 ,000-piece clip- 
art library, or draw in circles, 
boxes, polylines, or just do your 
own freehand drawing. 


One of DisplayGraphics' 
most relevant features is its abil- 
ity to change the default profile 
to one that reflects your tastes. 
And the layering feature allows 
you to merge up to five files into 
one picture file. 

Other features, while con- 
siderable. are marred. For in- 


stance. you can choose from 
among 66 typefaces, but not all 
of them are legible on-screen. 

The program supports the 
EGA, VGA, and 85 14/A graph- 
ics adapters, so you always have 
a choice from among a 16-color 
palette (as well as 16 fill pat- 
terns). But since the program is 
geared to support vector output 
devices such as plotters, Dis- 
playGraphics does not include 
options to mix and create your 
own color palettes. 

Users hooked to a Sys- 
tem/370 mainframe will no 
doubt find DisplayGraphics a 
valuable product. But this is a 
costly and rather deficient pro- 
gram for the individual user. 


riTli F A C T 
fMii FILE 


Oisplayiiraphics 

IHMCorp. 

Call your local auihon/cd IBM 
dealer. 

IJsl Price: $6.51) 

Requires: 640K RAM: 
H0286/80.586-baM:d IBM PC. 

5 1 2K expanded memory . hard 
disk drive, S'A-inch high-capac- 
il> or3'/i-inch 1 , 44MB disk 
drive; KGA. VGA. 8512. 

86/5 1 3. or 8514; mouse; IX)S 
3.3 or later. 
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MyBase:Sin^Da^iasePmd(ageThat 
Spedi^es m Pocket-size Prmtouts 


II \NDS ON 


BY DONALD B. TRIVETTE 
If you’re looking for a way to 
put a database in your pocket, 
MyBase. from Useful Software, 
may be the answer. MyBase was 
designed to print databa.se out- 
put in a compact form. 

Any half-witted database 
can print its contents, but My- 
Base has a variety of unique for- 
mats including a billfold, rotary 


card, Day-Timer, and the My- 
Base Reference Book form, 
which resembles a vest-pocket 
checkbook. The package comes 
with vest-pocket forms, and the 
software prints from the inside 
out — so that when everything is 
folded and inserted into the cov- 
er. the A’s are at the from and 
the Z’s at the back. 

Since MyBase prides itself 
on its import and export fea- 
tures, I thought it would be easy 
to import my Hot Line tele- 


phone file. The first problem 
was that the printer setup proce- 
dure was incorrect for my print- 
er. The second problem was that 
MyBase doesn't understand Hot 
Line's ten-digit long-distance 
telephone numbers. Once I got 
around the first two prob- 
lems — technical support was 
most helpful — I printed the di- 
rectory. The result was cluttered 
and difficult to read; MyBase in- 
sists on underlining every entry, 
and it isn’t flexible enough to 


turn underlining off. 

MyBase is a fine product if 
you want to do exactly what the 
developer wants you to do. but 
it clearly lacks flexibility and 
imposes some odd restrictions. 
You must have a hard disk, for 
example, to import data. My- 
Base may be your base, but it’s 
not my base. (IS 

List Price: MyBase. $89.95. 
Requires: 384K RAM. two disk 
drives, printer. DOS 2.0 or later. 
Not copy protected. Useful 
Software, 22704 Ventura Blvd., 
#145, Woodland Hills. CA91364; 
(818)880-9128. 
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“Those who are considering 
purchasing 1-2-3 will be 
better off with Quattro” 

—John Walkenbacb, InfoWorld 





Here's what InfoWorld had 
to say about Quattro 


II 


There are some 



clear advantages 
in choosing Quattro 
over the 1-2-3 of 
today: easier instal- 
lation, no copy pro- 
tection, improved speed, much 
better macros, excellent graphics, 
a customizable command interface, 
and direct compatibility with 
industry standard file formats. If 
cost is a factor, you can get five 
copies of Quattro for the same 
money that would buy two 
1-2-3 packages." 


Qu3Uro Includes ^Z!* hus data compression 
A special implementalion of SQZ! Plus, the spread- 
sheet file compression utility, is built into Quattro and 
comes to you absolutely free. SQZ! Pius for Quattro 
automatically compacts and expands Quattro spread- 
sheets by up to 95% during Rle saving and retrieving. 


Features: Improving the 
Industry standard 
"Quattro takes the industry stan- 
dard and improves upon it in the 
areas that count most. It addresses 
many of the weaknesses of 1-2-3 
and adds quite a few of its own 
unique touches." 

"Perhaps Quattro's main advan- 
tage over most other spreadsheets 
is its minimal recalculation capa- 
bility. When you make a change in 
your spreadsheet, only affected 
cells are recalculated, greatly 
speeding things up in most cases." 
"Other Quattro features that 
improve upon the 1-2-3 standard 
Include auto-record macros, vastly 
superior graphics, and easy 
installation." 



BORUM 


Performance: Markedly 
superior to 1-2-3 
"Our benchmark tests show 
Quattro markedly superior to 
1-2-3 in file saves and retrieves." 

"Quattro's graphics are a 
sight to behold." 

"Quattro makes working with 
macros practically painless. If 
you're into complex 1-2-3 macros, 
the debugging feature alone is 
good reason to make the switch 
to Quattro." 

"No one can argue that Quattro is 
anything less than an excellent 
spreadsheet value. W 

Excerpts from John Walkenbach 's 
review of Ouauro' in InfoWorld, 
January it, 1988. 

SO-Day Money-back Guaraniee* 

Includes 31^* and 5%* dkks. 
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For the dealer nearest you or a 
brochure call (800) 543-7543 






•>nr». 


Business Forms That 
Mean Business 


I't it frustrating? You need aO kinds of 
forms to run your business. With a PC 
on your desk, why are you still doing 
forms by hand? Now with FonnWorxr' 
id FormWorx with Fill & File™ 
have two ways to streamline your 
forms processing. Save time. Save 
money. Get down to business. 

^ FormWonc” Get the forms 
you want. 

Invoices, expense reports, tracking 
sheets, records, and schedules. 
Whether it s a form you use a thousand 
times or a oneK}f^nd. you can 
make it with FormWorx. Start horn 
scratch or modify one of the many 
forms we've already created for you. 
liness forms that look business-like. Draw verti- 
cal and horizontal lines —single, double, and thick-with just 
a single keystroke Lines print perfectly straight and solid on 
dot matrix and laser printers. Type and edit text. La^ wide 
and condensed type sizei Und^line. boidkie center, justify, 
reformat, alter case and more. 

It's easy to change your mind. Stretch 
or shrink a form. Erase copy, and move things 
around until every detail is just right. Sort and resort 
a list, search for a word. etc. There's even an “Undo” 
command for those times when the computer does 
what you say instead of what you mean. 

The fastest and easiest forms generator 
on the market. Period. Intuitive pull-down 
menus and clear commands allow you to create your 
first form soon after opening the package. It's that 


simple. 

The critics are unanimous: 

''FormWorx makes it easy to create forms. Jnexpensive...easy to use." The Wall 
Street Journal. 

"The user interface is first rate Editing is especially easy. The documentation is well 
wrdten. comprehensive, and easy to understand." PC Magazine 
And users agree: 

"A great product is only half the story. You folks at FormWorx also have that ingredient which is missing with so mony products 
on the marlwt today— customer service. )bu take care of your customers like few in the industry do today— and the customers 
keep coming track unth their friends!" R.D.W., Lexington, S.C. 


NEW! FormWorx with Fill & File™ 

Fill out forms perfectly. 

All the features of FormWorx plus powerful Fill 
& File software that lets you easily fill out the 
same form again and again. Perfectly Standard 
government and industry forms. Armed forces, 
real estate, insurance, health care. law. education.... 
Form template shows on screen for easy fill-in 
Smply tab from one blank to another and just type Your 
typing stays in the blanks and the form is protected 
against accidental overwrites. Easily edit your entries 
and gel letter-perfect printouts every lime 
Lets you print only the data onto preprinted 
forms. Perfect alignment every time. Or if you prefer, 
print the form and the data onto blank paper. Either 
way, you can use search conditions to batch print only 
those forms ywi need. 

Minimizes retyping. “Lookup*' lists help you type 
frequent entries automatically. ''Ditto" repeats what you 
typ^ before Date time, and serial number “stamps" 
will save you precious time. And fixed data can be 
preserved in "Reattonly" fields. 

Stores data in a database file for 
later use. Just retrieve the information 
whenever you need it for that form...or any 
other form. Store up to 32,000 records in a single 
file. Easily locale and update specific records. 

Reads and writes dBASE III Plus™ 

(.DBF) files directly so the data (HI your forms 
can be used to generate reports, summaries, 
mailing labels, form letters, etc. Easily create a 
form for loading information into your dBASE 
hies. Or quickly make a finm for viewing sdected 
information in those hies. ASCII and other hie 
formats are also supported. 

Fill & File even does the math! 

Included free: FormWorx 
Programming Language. 

Automates forms processing 
in your office 




1 - 800 . 992.0085 

In Mass. 617-8904499 

FoiixlWbix 

CORPORATION 

Reservoir Place. 1601 Tbpelo Road. Waltham. MA 02154 


Huthorr rcqurementi: Over I2S priMen supported RequmlBM PC. PS/2.or compXibie with 
DOS 2 0 or h^ter. R)riTAMn-320 i(& Fbrmt^toa wh h nil a Fie-4 1 2 KB Worto with or 
graphks board C(^ is dispUyed 00 color system! AvvUMe 00 3.7 disks when qwdfied Not 
copyprotected. 

Prices and terms subfecIlochaogewitbouiDobce. Trade-up rebate oHer expires June 30. 
FomiWon and no a File are mderaarksolFonaWon Coloration dBase HI Plus b a trademark 
o( AshloDTlile. 


I ^)ecial Offer! FormWorx is just $95.* FormWorx with Fill & Hie is just $ 149.* Each package 
* inciudes dozens of ready-to-print forms, an easy-Uwead manual with tutorials, and FREE tc^hone 
I support. 

I Yes! Send me □ FormWorx D FormWorx with Fill & File 
I 0 Please charge to my □ VISA □ MC □ AMEX □ Enclosed is my check or money order. 

I Cardna Expires 

I Signature 

I 

I Name ■ 


I ■nue_ 

I Company _ 


Make checks pavabie to FonnWon Corp. 
Shipping and Handling in US/Canada: 
FomWoni-S4.75. FornWoni with Fill & 
File— $6.75. Air mail overseas FonnWorx- 
110 FbnaHbrx with FUl & FUe-$18. In MA 
add 5% sales lax. 


I, 

I av. 

I 

I Telephone (_ 


4S-Day Money Back Guarantee! 
If kn any reason you are not satisfied, 
call our customer service dq)artmenl 
to arrange for a prompt refund. Orect 
purchases only. 
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by Paula Seefeldt 


Pt’ UPDATE 


Pr^attloMl 

FlltAMt 

“LoakUf” 

Fmhm 


Software Publishing Corp. has added a **look 
up** capability {o Professional FUtf its data- 
base management pfogram. Version 2.0 can 
access numeric values, string values, dates, 
and teMs from related Hies, including dBASE 
files. Additional new features include the abili- 
ty to create custom menu-driven applications 
and to validate data as it is entered. Profession- 
al Fiie 2.0 retails for $299. Upgrade informa- 
tion for registered users will be available after 
August 30, 1988. Software Publishing Corp., 
Mountain View, Calif.; (415)%2-8910. 


Attention^ !t from Newer Technology, adds up 
to 16MB of high-speed AT extended memory 
to an AT-bus-compatible system. Attention^! 
allows from 1 to 8MB of memory to be in- 
stalled, with a companion daughterboard pro- 



board is available in socketed and factory- 
populated configurations for 256K or 1 MB 
RAM chips. A 2S6K board retails for $1 .380, 
and the 1 MB-chip version is $1 ,520. Newer 
Technology. Wichita. Kans.; (316) 685-4904. 


WMfWfiKt 

FtSU c UMt 


WordPerfect Corp. is now shipping the net- 
work version of WordPerfect 5.0. New fea- 
tures include the ability to combine several 
documents into one file and to compare and re- 
vise an on-screen document with an existing 
disk file. WordPerfect PC LAN 5.0 retails for 
$695 with an extra cost of $ 1 50 for each addi- 
tional station. WordPeifect Library 2.0 pro- 
vides enhancements to the Calendar, CaJcula- 
tor. File Manager, Notebook, and Program 
Editor. Updates are available for $40 (includ- 
ing documentation) or $20 (diskettes only). 
New packages retail for $129. WordPerfect 4.2 
for SCO Xenix includes 24 on-screen columns, 
line numbering, and a document com- 
ments/summary feature. Retail price is $995. 
WordPerfect Corp., Orem, Utah; (801 ) 225- 
5000. 


Xam Xerox has announced an expansion of the Ven- 

Mf99C9$ tura Publisher series . The three-part package 

KfffftW includes Ventura Publisher, Version 2.0, Pro- 

PwtiltiW fessioruti Extension, and Network Server. Ven- 
tura Publisher 2.0 offers 250 context-sensitive 
help menus. TIFF file compatibility, and gray 
scale image control. Professioruil Extension, 
designed for power users, provides complete 
WYSIWYG equation generation and the abili- 
ty to create long documents using EMS. Net- 
work Server supports 3Com, Novell, PC-NET, 
and serialization for each workstation. Updates 
are available for $85. Ventura Publisher 2.0 re- 
tails for $895. Professional Extension costs an 
additional $595. and Network Server is $400. 
Xerox Corp. . Rochester, N.Y.;(716)427- 
5400. 


UttUmuf 

aadltwtr 

rrie$ 


Zenith Data Systems has reduced the standard 
memory in its Z-386 models from 2MB to 1 MB 
and lowered the retail prices. The Z-386 Model 
80 now retails for $6,399, the Z-386 Model 40 
is $5,499. The Z-386 Model 160 will be re- 
duced to $7,999 in mid-September. Kits with 
1 MB and 4MB are available for users who re- 
quire over 1MB of memory. Zenith Data Sys- 
tems. Glenview. III.; (312) 699-4839. 


Mafkwi . . . 


Pinetree Software has incorporated two lan- 
guages into the Maximizer professional pro- 
ductivity system. The bilingual version of the 
Maximizer allows users to switch between 
French and English and enables LAN users to 
woilt in both languages. The Maximizer retails 
for $395 for the single user and $895 for a four- 
user LAN system. Pinetree Software. Rich- 
mond. B.C., Canada; (800) 663-0375 .... 



TV Maximiz- 
er tvorb /II 
French and 
EniUshtext. 


Maynard Electronics is now offering a French- 
language version of the Maynard MaynStream 
tape backup system. The 20MB version retails 
for $1,335, the 60MB version is $1,635, and 
the 150MB package is $2,235. The tape backup 
system is also available for the PS/2 for an ad- 
ditional $1(X). Maynard Electronics. Cassel- 
berry. Fla.; (407) 331-6402. 
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Others offer the Ordinary in 


Northgate speaks auietlu and Delivers 
Screaming Performance! 


What good is splashy color advertising 

when the systems others sell dortt come near 
matching tlie performance or price of 
Northgatds blazingly fast Hirbo Throughput™ 
family of Co^^)uters? 

Dorit let color ads color your perspective 
Northgate advertises its systems in 
monochrome We give you facts, everything 


you need to make a meaningful comparisoa 
Aafid what we save in mono ads is another 
way we help keep your cost at rock bottom, 
(yim'd be amazed at what color ads cost ). 

Hollow claims? Typical Computer Industry 

Puff? Well tate a look for yourself and see 

what the Experts sav. 


I READ WHAT PC MAGAZINE SAID ABOUT NOBTHGATE*S 386* 


FIRST LOOKS 


HorUigate Power 386: Preimum 
PerfonmuKe at a Bargam Price 


02 

II \M)S ON 



BYBILLO’BRIEN 

Field- leading 386 performance 
just got cheaper. Northgate 
Computer Systems’ Power 386 
rivals the power of the Compaq 
Deskpro 386/20 at a fraction of 
the cost. 

The Power 386 is an upright. 
20-MHz floor model with a base 
price of $4,295 — including a 
high-perfoimance 65MB hard 
disk. 

A 64K static RAM memory 
cache deserves much of the 
credit for the Power 386’s per- 
formance. Like the Deskpro 
386/20, the Power 386 main- 
tains a high-speed, 32-bit path 
to memory, separate from the 
I/O bus. 

Whereas the 386/20 makes 
use of Intel's sophisticated 
cache controller chip, however, 
the Power 386 falls back on a di- 
rect-map static RAM system 
composed of discrete logic 
components. Compaq’s solu- 
tion no doubt earns it memory 





access performance gains in 
some cases, but the Power 386 
won’t be far behind. 

The hard disk drive does not 
have an overly spectacular 
track-to-track access time — 28 
milliseconds — but that is a me- 
chanical measurement of disk 
capability. Data throughput, the 


Northgate' s Poner 386 sports power and reset switches at 
the top. along with a disk activin light I aside are eight slots. 


speed at which the information 
is actually passed across the bus 
and the more important measure 
of perfor- 
mance, rates as 
spectacular 
when hard disk 
caching is en- 
abled. But 
even without 
caching, the 
large- and 
small-record 
times for the 
PC Labs 
benchmark 
tests rank the 
Power 386 ma- 
chine right up there with the 
Compaq Deskpro 386/20. 

The standard configuration 
includes a 14-inch monochrome 
monitor, one 5'/4-inch 1.2MB 
floppy disk drive, and one 3'/2- 
inch 1 .44MB floppy drive. That 
leaves you with one empty half- 
height bay. 

Whether you purchase 

CKMag. 





I- F A C T 
FILE 


Northgate Power 386 
Northgate Computer Systems 
13895 Industrial Park Blvd., 
#110 

Plymouth, MN 55441 

List Price; With IMBDRAM, 
64K SRAM cache, one S'/i-inch 
1 .2MB floppy disk drive, one 
3'/2-inch 1 .44MB flc^y disk 
drive, 65MB hard disk, mono- 
chrome monitor. $4,295. 

In Short: The Power 386 deliv- 
ers lop performance and intelli- 
gent design at an excellent 
price. 


this 386-based machine for its 
price tag or for its performance, 
the chances are that you won’t 
be disappointed. Watch Micro- 
soft Windows load quickly for a 
change, or observe a pull-down 
menu snap up like a runaway 
window shade, and you will fi- 
nally get an honest feel of what 
speed is all about. [li^ 

*NOTE: Reprinted tnJiiU 
without editing, to give 
you the complete picture. 

July 1988, Zlff-Daris Communieations On. 


OTHER EXPERTS AGREE. . 


Steve Gibson, InfoWbrId, 3/21/88 
“Its no coincidence that (the) 386 Northgate Tower is Steve's 
Dream Machine,. .(it is) the best possible personal machine 
for the least possible money.” 


Computer Shopper, 6/88 

“The Northgate 386 Tower is an impressive system. Operating 
approximately eighteen times faster than the original PC..." 










S-C-R-E-A-M-I-N-G Color Ads 



BOTH SYSTEMS INCLUDE ALL THESE FEATURES: 


• 65MB Hard Drive/16 Bit Controiier for Turbo Throughput Performance 

• Both 1.2 and 144 Roppy Drives (read and write aii formats) * 1MB RAM 

• 14" Paper White Rat Screen Monitor • DOS 3.3 • Vopt • Disk Catching! 


Plus... The Spectacular OinniKey/102 Keyboard at no extra cost (See Ad on Page 269) . 


Compare Anywhere! 

FEATURE- 

FOR-FEATURE 

Your Computer Dollars 

Simply Buy More 

When K)U Buy NORTHGATE 


STANDARD on both 286 & 386 


STANDARD In 386 


OPTIONS for 286 & 386 


m 20MHz Ifor 3861 

•949" 

■ RAMuDoradestt)16MeaaBvte call 

a EGA 

•496" 

■ EGA-f 

•795" 

■ Laroec Faster RLL drives 

caN 

■ Idonster ESDI drives 

esN 

■ Intemtf laoeBackuo 

•BBS" 

■ ExtsmallhDeBackuo 


■ Co-oroceeaofs 

caN 

■ (same Ports 

*20* 

■ Second Serial Dort 

•35" 

• Extended IMrrantv 

esM 

■ On-SHeMaWwanw 



f 1 fTwgabyte RAM 


I 8Blot8-616^and26^ 


• 60287 socket 


65 Megabyte Rxed t) 


I 1.2m 5.25’ DUAL DENSTTY 

Roppy 


I 144m 35* DUAL DENSTTY 

Roppy 


1 14’ flat screen monitor 
(choice of white or amber) 


■ Hercules compatible graphics 
card wTth parallel port 


I lOcardw/l pataliel .1 serial 


I 64K-0 Wait State 
HARDWARE CACHE 


I 16 bit memory expansion 
to 16 meg 


I UPRIGHT CASE 
(Desktop optional) 


I MS-DOS 33 &GW-8ASIC 


I Hard Drive caching 


I Goiden Bow VOPT disk 
opttmizer 


I TRUE 32 bit Double 
Sigma processor 


I Dallas Real time dock 


■ Northgate OMNI KEY.102 

keyboard 


I One year limited warranty 


Countless Fortune 500 Companies (List on request). 
Colleges, Universities and Government Agencies 
regulirly buy Northgate Systems. TheyVe discovered 
Northgate delivers more bang for the buck! 

Industry-leading performance (we can prove it) at 
unbeatable prices make Northgate the new leader in 
state-of-the art computer performance technology. If 
you’re spending your money, don’t you owe it to yourself 


to make us prove our claims? 

All Northgate Systems are backed by our unique 
“OVERNIGHT BY AIR AT OUR COST’ poUcy on any 
failed components; One-year Limited I^ts AND LABOR 
warrant. 'Ifech Service on ^tems is free and unlimited. 

Once you discoverforyourseffthat Northgate 
means what it sags in our ads, gou too wiil 
choose Northgate. 



Purchase onlera on approved credit, 
pre-pay aad ccmpmBf or personal checks 
(allow U daya tor clearanceX 


13896 Indwtrlal Park Blvd., SoiU 110* 
Plynonth, MN 66441 



Ibll-FYee Order Number Pax No. (612 ) 553-1695 

CALL 800-548-1993 


Hours: M-F 8 ajn.-7 pjri. CST, Sat. 9 a.m.-2 p.m. CST 


/CD XX PSl2 and IWi arr regiMered tmiiemaTlsa of httmuiUonal Business Machine* Inc. NttrUtgale ia nut napimsthlffiirt 
or omissions in ihix odtvrtiaemenL Prieea are subject to change unUumt notion 
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COMMUNIQUES 


edited by Bill Howard 


Lei's say ills 4:45. e\xH if ihe clock says S:5S. The reason you can “conitnue lo lurn 
out rept*n after report' ' with the RAMIS PC' WorksialKH) report nri/rr ewn if ' 'you're 
abruptl\ called OH-ay . . . to that big computer rtnim in the sky." as this On-Line Soft- 
uwe International ad clainu. might have something to do with the fact that the Pro- 
printer IS loaded with paper that's already printed before a reaches the printer. You 
can' I see It in this black-and-white reproduction, but the tmginal ad notes that you can 
get a free IS- x 25-inck reprint by calling iSOOt 642-0177. 


Adda Math Chip, 
You’ve Got a Cray 

“Currently. Farminglon|’s 
public works garage ] is convert- 
ing from the micnxromputcr to 
an IBM PC, which offers larger 
capacity, better speed and flexi- 
bility. and mainframe capabili- 
ties.” 

— Public Works muguzme. 
November 19H7 


Tone-deaf 

To reach the technical supptm 
staff for Borland’s Quattro, 
callers on Borland's automated 
phone system were asked to 
press I-2-.T Recently it was 
changed to 1-2-2. 


2400 BAWD 

CARD MODEM 

Intamal 

^M39.95 


2400 BAUD 

EXTERNAL MODEM 

Hoyw A M 

^il69.95 

In addition to being cheaper, those inter- 
nal modems provide ready access to 
adult bulletin boards. (Fry's Electron- 
ics. Sunnyttile. Calif. I 


What Do the Expensive Models Cost? 


“Hewlett-Packard Co., expanding its presence in the low-priced 
plotter market, intnxiuced a new series of plotters for use by archi- 
tects and engineers . . . .Tlicy sell for $22,900 to $27,500.” 
—The Wall Street Journal. 1988 


‘ ‘Come on Brickman. You should knim as well aside that nose-scannmg is one of our 
best defenses against any unauthorized access to personal files . ' ' 


Have you seen anything offbeat or unusual about ihe computer industry? If so. send 
ytmr submissions to Communiques. PC Magiuinc. One Park Avenue. New York. SY 
10016. Please pnnt your name legibly: include the name. city, and publication date of 
any newspaper or magazine clipping, and include your T-shirt size . Contributors 
whose entries are used will receive SSOanda PC Magazine T-shirt. In case of duplicate 
entries, the earliest postmark presails. Sorry, but unused entries cannot be oiknowl- 
edged. 

Winners this issue James Tunnry (HP ptonerst. Roger Tinklenberg i[)PW mam- 
frame!. Neil Salkindt press l-2-Sl, CtmradL.Macina (RAMIS t. Esther Stes'ens (Forms 
Manager!. Lynn Whitney (24O0hawdt. 


Recommended for use wirt RA.MI.S as shown, forms fed through iheS24. 95 

Forms Manager from Pryor Catalog Sales Corp. will print on the wrong side 


iihovit 
•nding 
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i(. . . (I hrntu tool till (iiiK 
iiuiiuiffi who has lo 
complex pniji'i Is. 

hil'MtiiU .\f}nl Jl I'h'o- 
yiuluull Millu 


a GivmlX 'icw is (III 
impressive proiliict tluit 
becomes more iiscIhI 
the more you use it. 

!iihi\\iiiiii Jmii Jo V.hss 
Jiihii W iilkunl^fh 


a Symantec ahead o f the puck with 
pcrsoiial-iiiformatioii mammer >> 

/'C IImA- -Min.r 
.\>llsolllli HifA 


i. . .you'll be amazed at what 
a vatuable tool it can be. >y 

/'C l!fSS 

liiii’nSinion 


llrand\ ii w. . .pushes Ihccd^c 
ot current sottwarc development 
leehnolofi\'. It you havi a real 
need lo oif’aiiizi seath red pieces 
ot iiitorniation into viable projects. 
tirand\ jew. . . will save you scads 
ot time and nioiiix^^ 

l!\ 'll- Jiih hi.S''' 


<<■ . . Grandview is the one 
I personal information 
manager I that people will — 
most readily jump on. 

Wull Slmi Jounutl-Munii /•/. lUKS 
E.'-thir fhson 


a... Grand\’iew can eustomize. 
automate, and associate as 
desktop organizers cannot, 

Et rsoviil L ohifiiilinj: Jith. /V.'v'* 

L hnstitf>lu 1 1 


iiOverall. GrandView 
gives the ii.ser a substantial • 
amount of power. ..ff 

I If h'thio/n IJ. IffSS 


i ( The thoroughness of all GrandView's 
tunetions are inipirssive. . .ff 

> ./ Min iny .\av.< -M(iy9. /.‘ASW 
Jnn Hiifiinio 


”OJL,GRANm/ttW HUtPROSBi THE 
EXPam^BUTWHAroNiTDonRim? 




Heallhy Skeptic 1 You. for example.) 


According to Michael J. Miller of /n/oPVorW, “The GrandView documentation 
talks about the program having three views: an outline view for planning, a document 
view for writing, and a category view for information management. But the program is 
really much more than that. ” 

Indeed. GrandView is so much more than that, you just have to see it to believe it 
So call today for a free demo disk ($9.95 value). If you have to manage a wide variety 
of activities, people, and information, you’ll be amazed what it can do. For you. 

FREE DEMO DISK (800) 888-0886 Ext. 735P 

SYMANTEC - SugifestedrflailpnceS295. Gnjnd\'iewisalraiUrwjrko/SymaiilerCorp.. II?EasyStrfet, Mountain View. CA94<f43t4l5}!f(>4-ti3tHI 
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EmulateThe Best 
WithThe Br^test 


There’s no denying the availability of some outstanding dedicated terminals to 
access Digitalf Hewlett-Rackard, and Data General* host systems. Which makes the 
task of precisely emulating the performance of those dedicated terminals on an 
IBM* PC or compatible a rather significant challenge. 

Based on the feedback we’ve received from Smaflerm* users, our family of 
terminal emulation software has met the challenge, passed every test, and surpassed, 
in the opinion of a host of enthusiastic users, the performance of the host system 
terminals being emulated. 

The reasons why we shine are fundamental. 

Every Smaflerm emulation is precise. So precise, in fact, that a dedicated 
terminal’s Smaflerm counterpart fully emulates not only advanced performance 
feamres but also unique terminal quirks and bugs. 

Every Smaflerm emulation is easy to use. It’s one thing to make software do 
what hardware does. It’s another challenge to minimize software’s human wear. The 
people designing^our products understand the nature of the people using them. 

Every Smanerm emulation is easy to learn. These days, training costs are a hot 
tcraic. Software intended to boost overall system efficiency must recognize the value 
of learning speed. We have. 

It’s al^ easy to learn more about how SmarTerm emulations can help you 
shine, ^ur software dealer can supply all the details. Or you can contact us at 
(608) 273-6000 to request complete specifications and a demonstration disk of the 
Smaflerm emulation that precisely matches your requirements. 


0 1988 IVnofc, lnc..46S Science Dnve, MadiHn.Wiiconin S37I1 USA. Pmofi tnd Snuflennare regacered trademarksof Penofc, Inc All Righa Reaerved. IBM «• regiuered irademark of 
Internanonal Butineu Machine* Cotporaban. Digital it a regiatered trademark of Digitd Equgxncni Corporation. Data General ia a rtgiaiered trademark of Data General Corporation. 
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SHARE\^^\RE 
OR SCAREmRE? 

Is shareware a viable distribution medium or a leftover from the Age of Aquarius? What will 
its proponents do next, and moreover, what should you be doing about it? 


Shareware Professionals, has worked hard 
to clear up misconceptions about 
shareware. They’ve drawn up a set of by- 
laws that set forth some definitions of 
shareware, including features and terms of 
payment. The ASP’s membership adheres 
to a code of conduct and representation 
that gives users consistency in terminology 
and business practices. For example, the 
term donation is never used. ASP mem- 
bers characterize the fee associated with 
their products as a license fee, just like that 
of any other software package. 

The ASP specifically prohibits its mem- 
bers from offering software that is limited 
in any way. ASP shareware has no missing 
features (such as saving files or going be- 
yond 25 records) that get turned on when 
you pay your registration fee. Such 
crippleware, as it has been termed, is 
anathema to the association. When you get 
an ASP package, you get the whole thing. 

You are then bound by your honor to pray 
the fee if you like and use the package . 

SHAREWARE STRENGTH Share- 
ware has some key advantages for soft- 
ware authors and users. For authors, it 
amounts to guerrilla marketing. There’s no 
cheaper way of getting your product out 
there. The network of cognoscenti is far- 
flung, with broad interests. Feedback on a 
program’s strengths and weaknesses is in- 
stantaneous. Updates are often similarly | 

instantaneous. Shareware authors usually | 
have a bulletin board that serves as their £ 
base of operations. It may run on one of a 
their home PCs, or it may be a local soft- I 
ware exchange bulletin teard. Often it’s I 
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S hareware’s biggest problem is 
knowing what it is and who it’s for. 
Shareware traces its toots to the be- 
ginnings of the hacker ethic. (Hackers are 
good people, not bad. They push the limits 
of their machines and their understanding 
for sheer enjoyment. The press corrupted 
the word hacker in the early eighties to de- 
scribe criminals who vandalize on-line 
systems.) The original hackers saw com- 
puters as a tool of democratization and 
even revolution, in which sharing of 
knowledge and solutions was paramount. 
They spread the fruits of their labors 
through the Unix mail system, ARPAnet, 
and other public and private networks. 

Today’s bulletin boards and public sys- 
tems are descendants of the communal ap- 
proach to computing. The first inklings 
that programmers could get paid for their 
postings came in the late seventies, on the 
CP/M bulletin boards. Macro assembler 
and utilities jocks like Sam Singer put 
notes in tbe source code saying, “If you 
liked this program and you’d like to see 
more in this vein from me, send me adona- 
tion, five bucks or so.’’ This dona- 
tion/charity approach continues to affect 
attitudes toward shareware. 

User groups were, and continue to be, a 
major distribution charuiel for shareware. 
Frankly, user groups didn’t do much for 
shareware’s image in the early days, since 
they were hotbeds of software piracy and 
illegal duplicating. User groups have long 
since cleaned up their act, but the stigma 
still lingers in some quarters. Shareware is 
tarred with the old brush, and some corpo- 
rate types can’t figure it out. So they dis- 

p c 


miss it as illegal or immoral. 

Jim Button's PC File was the first major 
PC program that used shareware as its 
main means of disnibution. Another early 
starter was Andrew Fluegelman’s PC -Talk 
111. PC-Talk ill was offered as 
“freeware,” a misnomer that heightened 
the already-rampant confusion over 
whether the software was public domain or 
required a license fee. Button, to his credit, 
has always used terms such as registration 
fee, license, and purchase. 

Since .shareware is distributed on the 
honor system, there is no way to ensure 
payment. More-aggressive Aquarians 
have put messages into their programs that 
threaten bad karma, ill luck, and lifelong 
guilt if you don’t pay. Unwittingly, these 
authors sank to the same level as those who 
initiate chain letters, and with about as 
much effect. Rather than spurring people 
to pay, they alienated their audience. 

One group, the Association of 
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RVX#; (602) 246-7805 
Onler Une-1-80O42t-3135 (Ext 100) 
Order Status and 
Technical Support 
602-246-2222 


M^REHOUSE^m 

PRODUCTS 


Servicing our PC buyers with 
low pricing and technical 
experience since 1979. 


- HARDWARE - 


NOW AVAILABLE 

MICROSOFT MACH 20 $287 

MICROSOFT WINDOWS 386 $110 

FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases 
over $250 get twro free disks, over $400 get three, or get all four disks when your 
purchase is over $500! 

1) MIXED BAG. 2) PC-WRITE. 3) FONT-SET. 4) ABC-LIST. 


Hard Cards 

Plus Hardcard 20 MB $529 

Plus Hardcard 40 MB 659 


Accessories 

Brooklyn Bridge Universal $75 

Copy II PC Deluxe Bd 101 

Curtis Ruby + 69 

Mach III Joystick 36 

Masterpiece 65 

Masterpiece Plus 95 

Stedi-Watt 85 

150 Watt Power Supply 69 

Logical Connection Call 


COMPUTERS 


UPS 

Emerson 

UPS 200 $289 

UPS 300 399 

UPS 800 689 

UPS 1500 1259 

PC-XT(700) 759 


1-1 


Hard Drives 

Miniscribe 20 MB $299 

Seagate 20 MB w/Coni 265 

Seagate 30 MB w/Cont 295 

Seagate ST 125 w/ConI 329 

Seagate ST 138 w/ConI 399 

Seagate ST 251-2 399 




Boards 


AST Advantage Premium 

$319 

AST Rampage/2 

.249 

AST Rampage 286. 512K .... 

399 

AST Sixpac Plus w/64K 

..129 

AST Xformer 

. Call 

M Other AST Products . 

.Call 

Everex -2MB Above PC 

...79 

Everex-3MB Above AT 

. 89 

Generic 10 XT 

. 59 

Hercules Graphics Plus 

.179 

lnboard386PC 

..Call 

Intel Above 286 

Call 

Microsoft Mach 20 

.287 

Orchid Tiny Turbo 

.289 



SPECIAL 

NATIONAL BRAND COMPUTER SYSTEM 
WITH EPSON PRINTER -CALL 


B086'e 


Acer 710 

$675 

B0286't 


Acer 900 

.1385 

Everex 266. 10MHz, 0W.S. . . 

.1149 

Ever8x266.10MH2,lW.S. .. 

.999 

Everex 266. 12.SMHz. 0W.S. 

.1349 

e0366'e 


Wipe 386 

2900 



EGA Boards 

AST VGA Plus $320 

ATI EGA Wonder 175 

EVEHEXeVQA 249 

NEC1024 Call 

Orchid Designer Sn3A 259 

Paradise Auto 460 179 

Paradise VGA Plus 269 

Paradise VGA Protf 399 

Zenith VGA 259 


EGA Monitors 

AMDEK722 $455 

Mitsubishi Diamond Scan Call 

NEC -Multisync II Call 

Samsung 369 

Sony Multiscan Call 

ZenHh Call 


Laptop Portable 

Computers 

Sharp -MModals 

.Call 

ToahIba-AtIModals ... 

.Call 

Zenith -All Models .... 

.Call 

NECMumspeed-2 

Call 

All Other NEC Products 

Call 


Floppy Drives 

Teac5y.*360K $99 

Toshiba 3Vi' 1.44 MB 149 

Toshiba 3V4*720K 129 

Other Famous Brands — Low Price 


Keyboards 

KeytronicsKBlOM $99 

Ke^ronicsSISI 119 

Key1fonics5153 245 

NTC Enhanced 101 89 


Incredible Values 

Genius Mouse $49 

Monochrome Board w/printer port 

(Similar to Hercules Graphics) 69 

Data Copy Microfax Board Catl 

Amdek CO Laser Drive Call 


Mice 

Logitech $68 

Microsoft Bus w/Palntbrush 92 

Microsoft Serial 92 

Optimouse w/Dr Halo III 89 

Oplimousew/DPG 155 


Modems 

AZ2400INT $129 

Everex 300/1200 69 

Everex2400INT 139 

Everex 2400 EXT 169 

Hayes 1200 299 

Hayes 2400 435 

Novation Parrot 1200 99 

U.S. Robotics 2400 Call 

US. Robotics 1200 Pass 180 


— : 

Monitors 


AMDEK 410 $145 

Samsung Flat 82 

Sigma Lazerview Call 

Magnavox ROB 255 

NEC QS Amber 190 

Princeton HX 12E 460 

Prir>ceton Max 12 136 

Samsung TTL Amber w/lilt 76 

Samsung Color w/titi 249 

Viking Call 


Printers 

CITIZEN 

Tribute 124 $459 

MSP 40 265 

MSP 45 415 

120D 146 

1800 165 

MSP 50 385 

EPSON - Call on all models 

LQ500 349 

LOeSO Call 

NEC 

P5XLP Call 

P5200/5300 Call 

P2200 335 

P6-P7 Color Kits 125 

OKIDATA - Call on all models 

OKI320/321 Call 

0KI390 499 

OKI391 Call 

PANASONIC 

1080-I/M2 169 

1091- I/M2 Call 

1092- 1 329 

1524 Call 

1592 419 

3131 Call 

3151 497 

STAR MICRONICS 

NX1000 175 

NX 1000 Color 238 

NX15 306 

NX 2400 Call 

TOSHIBA 

321 SL 499 

341 SL 699 

351 SX Call 


Laser Printers 


Toshiba Page Laser Call 

NEC 090 $3300 

Okidata Laser 6 1379 

AST Turbo PS Call 

Panasonic Call 


Co-Processor 


80287 (Intel) Call 

80287-8 (Intel) Call 

80287-10 Call 

803872.0 Call 

8087-2 (Intel) Call 

8087 (Intel) Call 


• Shipping on most software is $5.00 

• AZ orders add 6.7% sales tax. 

• Personal/company check allow 14 days to clear. 

• We accept Purchase Orders from authorized institutions 
for 3.5% more than cash price. (Please call first.) 


AJI returns are subject to our approval. 

There will be a 20% restock fee on all returns. 

Sorry, no refunds on open software, due to copyright laws. 


1 - 800 - 421-3135 


Wb Stock SAVE 60% 

All Available On Our Everyday 
Products Prices 


We Cater to the First Time Buyer 
Caii our friendiy technicai service 


(602) 246-2222 


- SOFTWARE - 


THIS MONTH’S SPECIAL 
MICROSOFT PC Excel 
SPECIAL $272.50 


Accounting 


Dec Easy Acct S94 

Dac Easy Light 39 

Dac Easy Payroil 39 

OoHarsASanse 94 

In House Accountant 112 

l(UrtaoirtgYburMortey4.0 117 


f^achtree Busmesa Accounting 149 


Communication 

Programs 

Brooklyn Bridge Universal 979 

Carbon Copy Plus 109 

CrosstalkXVI 99 

CrossUlkMKA 110 

PC Anywhere III 99 

Flying Dutchman 94 

Transporter 140 

Smartcomlll CaN 


Data Base 


Managers 

Clipper $370 

Condors 325 

OataPartact Call 

DBase III Plus 379 

OB'XL Diamond 115 

Fox Base Plus Call 

Gentler 199 

KnowtedgemanS 299 

Paradox 2.0 Pramium 439 

PFS: Protessional File 139 

Powarbasa 199 

O4A30 199 

Ouicfcartvar Diamond 329 

Revelation Advanced 499 

RBeaeForDOS 425 

Reflex 90 

Reiaie&Repon 112 

VPInto 93 


Desktop Publishini 


Pagemaker Var. 3.0 — •fit 

PagaPertact 279 

PF8 First Pubkahar 2.0 79 

Var^ura Publisher 493 


Diskettes 


Bernoulli cart. 10 MB 999 

Barnoullicart.20MB 79 

Maxell SV«*DSi^D 24 

MaxeN$y4’DS/D0 20 

3M$V.'DS/HD 20 

3M5V«'DS/DD 1$ 

3M 600A0aU Tapes 29 


DOS 

IBM 3.3 

MS-DOS 


9102 

Cell 


Educational 

MicroeoH Learning DOS 929 

TtirboTUlorll 25 

Typing Tlrtor IV 30 


Entertainment 


Chuck Tbagar Flight Simltr 935 

Fl5-Strika Eagle 24 

Hackarll 30 

KirtgsOuast 32 

Jat 39 

Microaoft Plight Simulator 3.0 33 

Seanary Disk 1-7 17 

Sitant Sarvica 30 

Star Flight 40 

SubBattta 30 


Graphics 


Boeing Graphics 9200 

Chartmastar 199 

DasignCad2 148 

Diagram Master 199 

EasyCed 109 

Energraphics2 2 . . 294 

Generic Cad 49 

In-A-Vision 27S 

Microsoft Chart 3.0 230 

Newsroom 31 

Ntwsroom Professional 85 

Pnntmasler 29 

Printshop . 33 

Phntshop Companion . 29 

Signmaatar 132 


Integrated 

AbiWy 

Ability Plus 

Enabia 

Framework H 

Microeoft Works 

959 

149 

352 

370 

116 

Symphony 

496 


Languages 

Lattice C Compiler 

9220 1 

Microsoft C Compiler Ver. 5-1 . . 

Call I 

Microaoft Fortran Ver. 4.1 . . 

Call I 

Microsoft Macro Assembler S.1 

Call 1 


Languages 


Microsoft PascaT Celt 

Microsoft Quick Basic Call 

Microsoft QuickC Call 

Ryan McFarlan Fortran 9390 

RyanMcParlanCobol 612 

Turbo Basic 59 

TurboC 99 

Turbo Pascal 99 

Turbo Prolog 99 

Turbo Prolog Ibolbox 69 


Multi-User Software 


Microaoft Word Call 

Fox Base 9299 

WofdPerlect 310 

Word Perfect Modules ee 79 


Proirct Manager 


Microsoft Proiect 9309 

Super Pro^ Plus 255 

TimekftsPfoVsr. 3.0 323 

Total Havaid Manager 2 395 


Spreadsheets 


Hal 9104 

Lotus 1-2-3 298 

Microsoft PC Excel Call 

Plan Parted 199 

Ooaltro 143 

Spreadsheet Auditor 82 

Surpess 329 

VP Planner Plus 98 

Twin 35 


Utilities 


CopyllPC 919 

Copywrits 39 

Cubit 39 

D.A.V.E 99 

Deskview2.0 72 

Dired Access 49 

Duet 49 

Eureka 99 

Fastback Plus 99 

Formtools 56 

Gopher . ... 33 

Graph in the Box Release 2 95 

Hot 99 

HTEST 99 

Lotus Metro 96 

Mace 55 

Microeoft Windows 2.03 Cell 

Microsoft Windows 396 Call 

Norton Advanced 79 

Core Fast Call 


utilities 

Norton Commander $37 

Norton Utilitias 49 

Numerical Methods M 

PCIbolsDatuxo 37 

Prokey4.0 70 

QDOSII 49 

Rightwriter 78 

SidakickPlus 118 

Sideways 39 

S.O.S 44 

SQ2 99 

SuparKay 59 

Turbo Lighting 99 

XTrea 35 


Word Processing 


Easy Extra SS4 

ChoicaWord 93 

Microaoft Word 4.0 195 

Muitimata Advantage II 295 

Vbrsity 49 

Volkswritar3 139 

Webster SpaHchack 33 

Webster Thesaurus 39 

WUi Maker 29 

Word Parted 5.0 Call 

Word ^rfad Executiva 103 

Word Parted Library 2.0 99 

WordsUrProPack 233 

Wordstar2000f 229 

Wordstar 2000 + Legal 290 


We Also Feature 
Microsoft 
Software for the 
Macintosh 


Call For 
Kerns Not 
Listed. 

M5IRBK)USEZUtL 

PRODUCTS 

2727 W. Glendale Ave. 
Phoenix, AZ 85051 

1-800-421-3135 


• AN Prices are aubfect to change 

• Sorry, no COO orders. 

• Mininfium phone order $50.00 

• We do not guarantee compatibility. 


Phone Hours: Monday thru Friday 6:30 a.m.-9:00 p.m. MST 
Saturday 9am-5pm MST. HW' 
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FINALLY! 


See us at booth R8700 

CMMM/Fall '88 

November 14 — 18. 1968 
Riviera Hotel, Las Vegas, Nevada 


EASYFLOW 


A n on-screen flowchart processor that knows about flowcharts - not just 
/i another ‘ ‘screen draw" program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
Jmportant, you can easily modify charts so they are always up to date. 
>■ Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

*■ Fast: Written in assembly language tor speed. 

>■ Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EtsyFcotv automatically breaks the chart up & prints it in page size pieces. 
>■ Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 
User friendly: Don't take our word for It. PC Magazine says "EasyFlow lives 
up to its name. It's hard to imagine any easier and more flexibie way to produce 
basic and even complex flowcharts". [March 10th 1987 issue, page 278.] 
w- Mouse: Optional but fully supported. 

>■ It prints: On most popular matrix printers including IBM. Epson. Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 75858 and compatible plotters. 
w- It urorks: We are contractually prevented from mentioning the name of the "big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow 

>■ Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. 
Rush delivery charge is $t0.50 (Instead of $2.00) and Is available only to 
continental USA and Canada. 

Documented: 100 page manual plus over 150 screens of context sensitive help. 
EasvFlow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2,0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (US/UCanada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PC. 



The chan fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTrae Software Limited 

PO Box 1093-P 

Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 49 
Telefax(G3): (613)544-9632 


■ BILLMACHRONE 


one of the big public services, such as 
CompuServe, The Source, or GEnie. 
CompuServe’s IBMNET is the largest 
such beast, with virtually all the major 
shareware packages available. 

Virus scares have caused problems for 
shareware. Public information utilities are 
ostensibly potential hotbeds of viruses. 
The truth is that all major vimses to date 
were transmitted by cotiunercial packages 
and private mail systems, often in univer- 
sities. Public information systems, bulletin 
boards, and shareware authors have more 
to fear from these pranks than do most stu- 
dents. So they work extraordinarily hard at 
policing themselves to keep viruses out. 
Businesses, of course, have the most to 
lose. In the course of controlling potential 
sources of contamination, some have for- 
bidden shareware. What they should for- 
bid is willy-nilly downloading of games 
and utilities from bulletin boards where the 
sysops don’t examine the programs that 
get uploaded to them. 

Not all shareware is distributed on-line. 
Some companies work by direct mail: for a 
nominal fee you get the program on-disk. 
If you like it, send the full amount. If not, 
reformat the disk or pass it to someone 
who may want or need the program. 

A number of companies remarket 
shareware. Outfits such as Microcom and 
the Public (Software) Library publish 
shareware for a few dollars per disk. Most 
are up-front about telling you that the 
shareware on their disks requires addition- 
al registration fees if you decide to use it. A 
few hide the fee in phrases such as “Most 
software listed is shareware or user sup- 
ported.” That’s not much help if you don't 
know what it means. The real service that 
these outfits offer is one-stop shopping, 
and the convenience of not spending hours 
on-line looking for the right program. 
They also provide a valuable service for 
people who (incredible as it may seem) 
still don’t have modems. 

It’s time to recognize that there’s noth- 
ing to fear in shareware. As a distribution 
medium, it saves you money and helps you 
try out new genres of software with mini- 
mum risk. The best shareware can go toe- 
to-toe with the best retail software. Much 
of it serves as a stepping stone to better 
packages. And the worst stuff . . . well, 
at least it didn’t cost you anything. GS 
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DacEasy™ Accounting. 
^Morc Than HiOO.OOO Growing 
^Businesses Worldwide. DacEasy 
Accounting leads the Industry as the 
number one selling, award-winning 
program Two-lime winner of PC World’s 
World Class Award and PC Magazine ’s 
Editor's Choice, DacEasy Accounting 
recently was named /n/bWorW's Product 
of the Year. Again and again, DacEasy 
proves that it makes a difference. 


w(£B 
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Since ite introduction in 1985, DacEasy 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software. Now Version 3.0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
accounting is op>erating within 10 
minutes! Choovse the predefined Chart of 
Accounts that are tailored for service or 
inventory-based businesses, or modify. 

All seven modules (General Ledger, 
Accounts Receivable, Accounts Payable, 
Inventory, Billing, Purchase Order and 
Forecasting) are foully integrated. Data 
posted once Ls automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


In fact, it provides you with more than 
700 reports and “what ir forecasting 
scenarios ba.sed on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you’ll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 


The DacEasy™ 3«0 Series. A World of 
Difference in Business Software. 
Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3 0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
state tax tables, automatic withholdings, 
printing of checks, W-2’s and 1099 forms, 
and much more. It’s no wonder DacEasy 
is the world’s best-selling payroll and 
personnel management program! 

Also new for 1988 Is DacEasy 
Graph+Mate, a RAM-resident program 
that interfaces with DacEasy Accounting 
or Payroll. Its easy graphic reporting 
features pie charts, line charts, bar charts, 
stacked-bar charts and perspective bar 
charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 
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DacEasy™. The World’s Best Ongoing 
Customer Support and Training! 
Disk-based tutorials, FREE Getting Started 
Support, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now, you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to learn 
Accounting 3.0- Toll-free Extended 
Support plans and nationwide DacEasy 
seminars are also available. 

A World of Difference in Price! 

DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99 95 each 
are DacEasy Accounting (all seven 
modules), DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computerizing your 
growing business the 
DacEasy way. 

To order DacEavy"* 

AccDuntifig, Payroll and 
Graph* Maic by aend 

$99.95 (each), BooasPack 
$199.95 to Dac Software 
(ad dr e aa bclaw). Cflaa 
t7.9asMpah«rrK iratatao 
■aaiyratn/tlT.M 


DacEasy Accounting's strength is it.s 
c'apability for generating reports 
that provide you with fast 
information and ultimately 
better management decisions. 
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Insitco 


“THEY USED TO SAY 
imSCRAZY*^ 



For years they told me I was crazy. First I recom- 
mended they replace those expensive word processing 
stations with PC’s. 

What happened? Secretarial productivity doubled, 
and every secretary now has a Fd word processor on 
her desk. 

Then 1 recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after 1 recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It took out two 
of our PC servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 22O0HS. You see, 
every day without foil, we backed up those servers. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Tape Backup System. That’s not crazy, that’s 
plain smart. 

See us at 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 

□ Novell Approved Software □ XENIX compatible □2.2 giga- 
bytes of data on one tape □ Rrrtable, allowing one unit to serve 
many systems □ Read- After-^XVite □ FWword Protection Q 250 
Kbytes/sec Transfer Rate □ The Editor's Choice of PC Magazine, 
PC World, InfoWorld, and LAN Magazine. 


Call U800/82U8782 for a technical specification 

sheet* CIRCLE4950N READER SERVICE CARD 



460 E. Semoran Blvd., Casselberry, FL 32707 407/331-6402 


November 14-18,1 98d/Las Vegas Convention Center/Las Vegas. Nevada Booth 1 208 and 1 202 
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Collecting 

HISTC*5Y, PART 2 

Computer curiosities, peripherals from the past, and Stone Age software aren’t just junk— to 
some people, they’re collectible works of art. 


I like to classify computers as collector’s 
items because it gives me an excuse for 
keeping a lot of junk. My motto: "I 
can’t throw this out! It’s a collector’s item. 

It will be worth a fortune someday I” 

A while back, I discussed collectible 
computers from the 1975-1980 era in this 
column (“Collecting History,” January 
12, 1988). Most of those old dogs are hard 
to fmd. A better approach may be to spot 
the machines among us now that are 
doomed, er, I mean "destined” to become 
obscure collector’s items. 

ODDBALL GEMS I was reminded of 
this pursuit when I recently read something 
about a computer from a few years back. 

Dubiously dubbed the DOT, it was a big 
deal when it was released. There were gala 
press conferences and fancy seminars. 

This machine was designed to be portable 
and to compete with the IBM PC and the 
Compaq portable. The big advantage of 
this thing was that it had 3>/2-inch disk 
drives before they were in vogue (and con- 
sequendy before there was any software on 
3 V^inch disks) and a built-in printer. All in 
all, it turned out to be a clunker. 

While many of these machines are ex- 
pensive when first introduced, they soon 
hit the skids and can be bought for peanuts 
(software included). I’d say that some- 
thing like the DOT should be available for 
about $200 now. 

If you don’t want to collect oddball 
computers, then you may want to collect 
peripherals. I think the mouse is a collect- 
ible. If you can get your hands on an old 
Microsoft mouse with the heavy all-metal 
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ball, grab it. It’s going to be a hot item. It 
sounded like you were in a roller rink 
whenever you moved it around. 

In this same vein, I picked up a classic 
collectible last September. During the roll- 
out (as it were) of the newest Microsoft 
mouse, the company gave away a com- 
memorative mouse ball with details of the 
occasion printed on it. Stud' like this is al- 
ways worth keeping. One of my favorite 
items is the special silver dollar minted by 
WordPerfect a couple of years back and 
given to dealers. This coin has the added 
benefit of becoming a collectible for coin 
collectors, too. 

STASHING SOFTWARE This brings 
us to the most obvious thing to collect: 
software. And I don’t just mean the code in 
the form of a bootleg copy, although for 
demonstration purposes you may only be 
able to get bootlegs of old games. What I 
mean by collectible is the original disk in 



the original package. A copy of CP/M 
WordStar in the large padded 8'A- by 1 1- 
inch binder with the pink ink on a white 
background is what I’m talking about. 
Any of those old programs sold in big 
binders (pre-IBM boxes) should be kept. If 
you find a friend with some old copy of 
dBASE II in the big silver binder, offer him 
$3 for it. Tell him that you collect binders. 
Trust me — someday it will be worth thou- 
sands. 

Also look for the oddball package. I 
think the initial release of Symphony in the 
weird plastic box is a perfect example. Or a 
copy of the Smart Software System in the 
clear Lucite box. Any of the old Microsoft 
packages in the hard plastic case should be 
kept. I recently stumbled on an old Micro- 
soft Z-80 card for the Apple II that I now 
have on display — keep an eye out for 
those. 

When you go through your boxes of 
junk, think in terms of art and collectibil- 
ity. While I think that big-flop software is 
more interesting, and thus more collect- 
ible, I suspect that Release 1 .0 of any ma- 
jor software package such as WordPerfect 
will be cherished too. 

I assume that once you begin to think in 
terms of collectibility, you’ll find many 
weird software packages and peripherals at 
computer stores and see them for what 
they are: collectible junk. The drawback is 
that the stuff is too expensive to buy new. 
So go to the computer swap meets, and 
you’ll find bins and barrels filled with 
goodies. Let me tell you before some other 
columnist tells you: It’s not a barrel of 
junk. It’s a gold mine. 
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\ UNINTERRUniBU POWER SUPPUES 


- 

‘‘More Powerful 
Than Ever!” 


TOTAL POWER PROTECTION 

Enables user lo operate during complele loss 

BROWNOUTS ^ 

nifCDI HAflC Automatic shutdown m overload situation to 
UVCilLUMUw protect UPS from inverter burnout 

mfpntfAl UPS runs on inverter (t17 vofts) when AC 

UVbnVULIAut vonage exceeds 132 volts 

Ql IDPCC/CDII^CC Clamps transients above 200 volts with 
dUnUCd/dr lIVCw an energy rating of tOO joules or less 

EMI/RFI Three stage filtering for clean AC power 

• FULL ONE YEAR WARRANTY 

• ORDER-SHIP SAME DAY 

• I MILLISECOND TRANSFER TIME* 

• SYNCHRONIZED SINEWAVE* 

*250 watt and 500 watt units offer 4 msec 
transfer time. PWM waveform 


Automatic shutdown m overload situation to 
protect UPS from inverter burrtout 


PARA SYSTEMS, INC 


1455 LeMay Dr 
Carrollton. TX 75007 


Telephone: 
(214) 446-7363 


1 - 800 - 238-7272 

FAX: (2f4) 446-901 I TELEX: 140275 OMEGA I 


250. 300 and 500 Watt Models 


Power Output 

120 Volt Models 

230 Volt Models 

250 WATT 

S 379.00 

S 429.00 

300 WATT 

S 549,00 

N/A 

500 WATT 

S 699 00 

S 799.00 

600 WATT 

$ 899 00 

S1049.00 

1200 WATT 

S1499 00 

SI 749.00 

1600 WATT 

S1999 00 

S2299.00 


Suggested Retail 

See us ai 

OC@mDiK/Fall '88 

November 14-18 1988 

Las Vegas Convention Center 

Booth #163 
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■ JOHN C. DVORAK 


Insidetrack 


Is the 80386 microprocessor cloned by Mitsui a threat to 
Intel’s Grand Scheme? 


J ust as Intel is rolling out its 386SX 
chip to crowds of admirers, a new Jap- 
anese consortium is about to Mow out a 
hotter-than-hot 386 clone chip and rain 
on Intel's parade. 

Apparently, the giant conglomerate 
Mitsui joined forces with the brain trust 
at ASCII Inc. to form an entity called 
VM Technologies. Mitsui is committed 
to dropping a billion dollars into a new 
fabrication facility dedicated to the man- 
ufacture of microprocessors. The first 
chip is the VMSbOOS, a CMOS chip that 
will run 80386 instructions, 80286 in- 
structions, and 8086 instructions and 
come out of the chute at 20 MHz for a 
price well below that which Intel is 
charging for its 386 or 386SX. 

What engineers are abuzz about is a 
special mode of the chip called the VMZ 
mode. In this mode the chip mns an opti- 
mized 8086 instruction set that supposed- 
ly scoots along SO percent faster than 
you would anticipate if you Just checked 
the clock speed. In other words, it’s a 
screamer. 

It’s possible this chip will find its way 
to our shores in the months ahead, al- 
though the consortium is concentrating 
its marketing in Asia at present. It wants 
to take all the market share away from 
Intel overseas before it comes here. 

This may spell trouble for Intel if this 
new company can do what it plans to do. 
The irony is that this situation developed 
only because Intel refused to second- 
source the 386 chip in order to maintain a 
high price. So hello clone! If Intel had li- 
cense the chip and the market was com- 
pedtive, nobody could have afforded this 
stunt. 

Worse, if the 8600S is sold cheaply 
enough, the entire Intel 386SX market- 
ing strategy will go down the tubes. 


Computers built with the 386SX will be- 
come instant monuments to marketing 
folly — collector’s items, as it were (see 
previous page). Most design engineers 
aren’t convinced that the 386SX solution 
is as cost-effective as Intel would like us 
to believe. “A little VLSI around a regu- 
lar 386 chip will bring the system price 
down close to that of any 386SX ma- 
chine," says one critic. Furthermore, 
Intel has hinted that the 386SX will not 
be manufactured to operate any faster 
than at 16 MHz. This makes no sense 
because the SX is basically the same chip 
as the 386 except that a few features were 
removed and its data path reduced. 

More and more the 386SX is starting 
to look like one of those old marketing 
schemes in which someone has a power- 
ful product and decides to disable a few 
features so that he can rationalize selling 
it at a lower price. The software industry 
has been plagued with this chicanery 
for decades. It’s like going into a pet 
store, looking at a pedigree dog, and 
balking at the price. The store owner says 
he can sell you the same dog at half price, 
but he has to shoot the poor mutt in the 
foot first. Who are they kidding with 
this nonsense? 

IBM and the Great Rebate of 1988 
Dept.: Apparently nobody is standing in 
line to deliver his perfectly good PC ATs 
to IBM for a $750 trade-in price in ex- 
change for a hot (yawn) new PS/2 ma- 
chine. What’s the point of this trade-in 
deal? Is IBM encouraging the dealers to 
become used-car, er, I mean used-com- 
puter dealers? Apparently not. Reports 
indicate that the machines are not being 
recycled by IBM, but destroyed. I 
mean, the company could at least give 
them to poor school districts in the rural 
South. Too much trouble, I guess. 


The fiinny thing about the IBM rebate 
is that a few dealers who take in the old 
machines are recycling them. Knowing a 
good thing when they see it, they polish 
the old clunkers and sell them for $ 1 ,000 
or more. Not a bad price for an AT with 
the IBM logo! 

Genuinely Interesting Software 
Dept.; Over the past few months there 
has been a hullabaloo over the impor- 
tance of shareware in this marketplace. 
One writer condemned it, saying that 
people should commercialize or get out 
of town. He’s doing software on the side 
and, I suppose, hates these guerrilla 
marketers’ taking away business with 
cheap software that is often high quality. 
I was trying to fmd a good scheduling/ 
reminder/calendar-type program when I 
ran into one of these gems. It’s called 
Ticklex (Integra Computing, P.O. Box 
72063, Marietta, GA 30007; (404) 973- 
3586), and it sells for $50. Part of an 
elaborate billing and bookkeeping sys- 
tem called Managex ($200), this assem- 
bly-language-coded system is surprising- 
ly fun to use. I actually put this system to 
work! Mr. Organization. 

Anyway, the facts are in and budget- 
minded computer users can do worse 
than use shareware systems to round out 
their library. If we view shareware as a 
method for bootstrapping a small com- 
pany into existence, then I don’t see how 
anyone can complain. Many users com- 
plain that the magazines don’t write 
about shareware because these compa- 
nies don’t advertise. I know for a fact that 
this does happen in other publications. It 
doesn’t happen here, though. (Besides, 
the best vendors eventually become ad- 
vertisers anyway. Why be myopic?) My 
problem is discovering the best stuff. 

Anyway, the shareware types have 
helped keep prices low, and they en- 
courage newcomers to enter a hectic 
marketplace that nobody in their right 
mind would get into. Oops. Did I say 
that? GIB 
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"Al TOMHi thii is rti« fostest 
beast I've ever 
bod the pleasure to meet.” 

JoInCDnmli 

Coknnst.FCMagozine 


IBM PS/2 Model 80 (20 MHz). 
Compaq OeskPiD 38^20 
(vetn Step 388/20 


3.S2MIPS 
4.59 MIPS 
4.91 MIPS 


Powet Meter MIPS Venion 1.2. The Dotobose Group. 



“What am I doing 
here?” 

Iguessihavea 
reputation for 
•saying what’s on my 
mind. So when 
the people at Everex 
asked me to he in 
their ad. I. said it was 
okay as long as they 
let me have the floor. 

The rea.son I like 
their Step 3tl6/20 is 
simple. It’s fast. 
Itisdeflnitely the 
fastest machine 
that I’ve .seen so far. 

When they sent 
the machine over, I 
put it through 
every benchmark 
test I could find. 

I finally gave up. 

It was the highest 
on all of them. 

Give me the choice 
and in use the fast- 
est thing I can 
get my hands on. 

This happeas to be it. 

What can I say? 

I like the beast. 

P’or your nearest 
authorized Everex 
Computer Systems 
Reseller call 
l-«00-;i56-12ia. 

Everex, 

48431 MilmontDr., 

Fremont, CA 945:18. 

CIRCLE 218 ON READER SERVICE CARD 


STEP 





How we made the most 
poweiM intorated sdtware 
awhde lot easia’to use 


Yes. There are w^s to take something that’s very 
powerful and make it easier to use. 

Actually, with Symphony* 2.0, not only is this latest 
version of the world’s most popular integrated program 
easier to use, but it’s also more powerful than ever. So it 
can keep up with you as your capabilities grow. 

Fbr starters, since there’s no copy protection, you 
can get Symphony up and running with much quicker 
and easier installation. 

Once up and running, bingo, you have instant access 
to five key business functions: spreadsheet, word proces- 
sing, database, graphics and communications. So you can 
prepare budgets, write memos, create inventory lists with- 
out having to go through the hassle of changing programs. 

But ^rnphony is really more than five separate 
programs. B^use, unlite other integrated packages. 
Symphony lets you dyiramically integrate functions. Fbr 
example, when you change spreadsheet data, your 
graph of that data and your memo containing toe same 


numbers automatically reflect toe changes. So you get 
greater efficiency, and you’re able to work fester too. 

Plus, the Sjmphony spreadsheet is toe festest and 
most powerful spreadsheet available in integrated soft- 
ware, based on Lotus* 1-2-3* toe industry-standard 
spreadsheet technology. 

Vfe could go on about toe many features of Symphony 
2.0— how its macros let you automate complex or repeti- 
tive tasks and create customized applications. How toe 
word processor now has a spelling 
checker and text outliner. And how [ 

database and communications have | 

been improved. J 

The bottom line is that Symphony ; 
is one high performance package ’ 

that’s made to be opened up. 

Lotus Symphony 2.0 



I 
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VIEWPOINTS 


JIM SEYMOUR 


A PC PRIORITY 
CHECKLIST 



What most influences your decision to buy a PC? Is it its performance or reliability record, or 
maybe even its price tag? Compare your ideas with those of a top PC designer. 


A couple of issues back, I recounted 
part of a very interesting talk I had 
with Chet Heath, the principal de- 
signer of IBM’s Micro Channel architec- 
ture, found in the PS/2 line. 

I wrote then about Chet’s emphasis on 
the importance of the improved reliability 
of PS/2s. IBM’s own internal (unpub- 
lished) figures indicate that field experi- 
ence with PS/2s over the past year and a 
half has shown them to be two to three 
times more reliable than PC ATs. That in- 
creased reliability translates directly into 
cost savings, Chet pointed out — especially 
for those who purchase service contracts, 
which are far cheaper on PS/2s than on PC 
ATs and PC-XTs. 

Arguing about the economies of owning 
a PS/2 got us into a discussion of our re- 
spective priorities in judging PCs. At first, 
Chet’s list seemed somewhat different 
from my own — and probably from yours 
as well. He pul performance in seventh 
place, for example, while I had it in third. 
His ideas were so provocative that I 
thought you’d enjoy hearing them here. 

THE BIG EIGHT In declining order, 
from most important to least. Chefs eight- 
item list of priorities looks like this: per- 
sonal safety, data integrity, system integri- 
ty, reliability, compatibility, functionality, 
performance, and cost. 

“Personal safety” threw me for a loop, 
especially as the first item on his list. But 
on reflection, I think he’s exactly right: re- 
member, this is a PC designer for the Larg- 
est Computer Company in the World 
speaking. 


By personal safety, Chet means simple 
but important things, such as no sharp 
edges on metal, no parts that get danger- 
ously hot to the touch in normal operation, 
and so on. 

Second, Chet lists data integrity, or data 
safety. Chet’s definition of data integrity 
is: “Even if the whole system fails, the 
data is safe. You may lose the computer, 
but you don’t lose the data. ’ ’ 

Fair enough: I’ll always prefer to lose a 
PC over my data in a catastrophic failure, 
but keep reading. 

Third on Chet’s list is system integrity. 
“I mean, for example, that you can’t do 
anything from the keyboard that brings the 
system down,” he says, “And it goes be- 
yond that. I define the ‘system’ as includ- 
ing anything you’re connected to, too, so 
let’s say as well that in a mainframe con- 
nectivity environment, where you’re 
downloading datasets, then uploading 
them back to the mainframe computer. 



you ought to be able to prevent — or at least 
detect — any errors . ’ ’ 

Reliability comes fourth. (Actually, no- 
tice that Chet’s first four items really con- 
stitute what litany of us would collectively 
identify as “reliability.”) He’s using the 
term in the traditional engineering sense, 
measured in MTBF (Mean Time Between 
Failures). 

As I said, IBM figures show PS/2s to be 
two to three times more reliable than then- 
predecessors, and my experience general- 
ly confirms that. 

While I’ve seen some clusters of 
D.O.A. problems with PS/2s, and other 
cases where inordinate numbers suffered 
from problems right out of the box, in gen- 
eral the Model 50s, 60s, and 80s have 
proven very reliable indeed. 

Fifth on Chet’s list is compatibility. 
Chet acknowledges that on the physic^ 
compatibility level, IBM broke the rules 
with the move from S'A-inch to 3 '/ 2 -inch 
floppy disks, and from the AT bus to his 
new MCA bus design. “But on the logical 
compatibility level, we did very well,” he 
says. “You can run the same programs 
and datasets you’ve been using on ATs on 
thePS/2s.” 

In sixth place is one of Chet’s curve 
balls: functionality. I was struck not so 
much by the term, but by his definition: 
“Don’t introduce anything which, no mat- 
ter how useful it seems, compromises any 
of the previous five priorities.” 

“Forexample,” Chet says, “if we were 
to introduce something like a radio-fre- 
quency wireless local area network system 
into our planar boards — and don’t worry. 
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we won’t — that could compromise every- 
thing else we've done on reliability and in- 
tegrity and safety. We’ll never do that.” 

We finally get to performance in sev- 
enth and next-to-last place on Chet’s list. 


He’s unhappy about a lot of what he’s seen 
in testing PS/2s against other PCs. “The 
problem is that single-thread PCs have to 
be benchmarked against single-thread 
benchmarks. When you have a multiple- 


Desktop 9-Track Tape Subsystem 


Now, 9-track tape 
lets your micro 
exchange data 
with minis 
and mainframes. 


9-Track is the first choice for file inter- 
change among your data processing 
professionals. Now, Qualstar’s low cost 
1/2-inch 9-track Ministreamer tape sys- 
tems bring full ANSI 
data interchange to 
IBM PCs or Macin- 
tosh, giving your 
micro the freedom to 
exchange data files 
with nearly any 
mainframe or mini- 
computer in the 
world. Available in 
both r and 10-1/2 ’ 
versions, compact 


Qualstar tape drives can sit on your 
desktop, using less space than an ordi- 
nary sheet of paper. Systems include 
DOS or XENIX compatible software, 
coupler card and 
cables. High relia- 
bility 1600 or 6250 
BPI capability may 
be used for disk 
backup as well as 
data interchange. 
Discover the great 
advantage 9-track 
tape has over other 
micro/mainframe 
links. Call us today! 



a Mchange 
Bi on I reel 
of 9*treck tape. 


DEC 

HP 

ALTOS 

NCR 


IBM MAINFRAMES 


AT&T 

UNISYS 

APOLLO 

SUN 


For details and to order: Phone (818) 882-5822 / FAX (818) 882-4081 


#/ Selling 
9-Track ^sterns 
on the Desktop 


nURLSTRRl 


i'ISeeOuaiStarCorp 


9621 Irondale Ave , Chatsworth, CA 9131 1 

AH product and company names and trademarks are tne exclusive property of tneir respective owners 
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thread machine, where that capability was 
an important part of the design, in fairness 
you have to measure it against multiple- 
thread benchmarks. 

“The problem with most performance 
tests I’ve seen on PS/2s is that they ignore 
that multiple-thread capability of the com- 
puter and treat it as if we were optimizing 
the design for single-thread performance. 
The Micro Channel design is all about effi- 
cient multiple-thread operation, and I’ve 
seen very few tests in print that acknowl- 
edge and measure that performance.” 

Of course, I argued, with few multiple- 
thread (read “OS/2”) applications pro- 
grams around, and fewer multiple-thread 
benchmark tests, that kind of testing is 
both difficult and for most buyers irrele- 
vant. But good performance when execut- 
ing multiple-thread operations seems like- 


■ IBM and its customers 
are hoping that multiple- 
thread capability (like 
most of the rest of the 
PS/2’s design) will 
become a big issue sooner 
rather than later. 

ly to become important fairly soon. IBM 
and its customers are both betting on what 
is to come: they’re hoping that multiple- 
thread capability (like much of the rest of 
the PS/2’s design) will become a big issue 
sooner rather than later. 

In last place — and this won’t surprise 
you — is cost. 

While Chet is pleased that production 
efficiencies (growing directly out of a de- 
sign-to-build engineering approach) make 
PS/2s less expensive than their IBM prede- 
cessors. cost comes in last after safety, in- 
tegrity, reliability, and performance. 

Which is as it should be. 

My list? In declining order, reliability, 
compatibility, performance, and cost. In 
the end, it’s nearly identical to Chet’s. iiS 
8 8 





introdudng SottSafe' 

PowerftilNew 
Protectkm Forlibur 
WuaUePCData 

Effortless software security system locks out unauthorized 
PC file accessing, viewing and viruses! 


Now, SoftSafe™ — the easiest-to-use PC data security program 
available — protects and preserves the integrity of your sensi- 
tive computer flies in four ways: 

Hard Disk Access Control 

With SoftSafe, all data on your hard disk can only be accessed 
by using a valid password. Each computer has one “Owner’,’ 
and only the Owner can add or remove up to 7 users. All hard 
disk information is fully protected from access, viewing, copy- 
ing or modiflcation by unauthorized users even if your PC is 
booted from a diskette. 

Automatic File Encryption 
SoftSafe provides effortless flle encryption. Simply save sensi- 
tive data to a subdirectory name that includes the word “SAFE” 
(i.e. C; /123/SAFE/BOB). It can only be accessed by the flle 

creator or the computer Owner. 
It’s easy, automatic, and does 
not interfere with your 
programs. 

Vims Detection 

SoftSafe also includes a powerful 
virus detection/protection 


s 


only 
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option. It checks your critical system flies for any tampering 
each time you boot (start) your computer. If infection is 
deteded, SoftSafe sounds an alarm and visually indicates 
which flies have been attacked. You can then choose to KILL 
or IGNORE the virus. 

Screen Privacy 

SoftSafe even provides a solution to the problem of interrup- 
tions when working with sensitive data. With LOCKOUT, you 
simply hit the hot-key sequence and your screen is covered 
with the SoftSafe password display. Then only^r password 
will unlock the computer. 

Installs in seconds! Easy to use! 

SoftSafe is 100 % software — no complicated hardware — 
one command installs it in seconds. It’s easy to use — no 
administration needed — and no program or system modiflca- 
tions required. SoftSafe works on all IBM/PC/XT/AT, PS/2 and 
lOO % compatibles running DOS 3.0 and up. 

lb order, return the coupon or call: 

(In New Jersey, call 201-584-8466) 

Can’t wait? See your local dealer and start protecting your 
valuable data today! circle im on reader service card 


(80fl)34()-7658 


SDI Software Directions, Inc. 1572 Sussex tlimpike, Randolph, NJ 07869 

YES 


Rush me SoftSafe for just I99-. which includes postage and handling 
(Canada » add 110; other foreign — add S20). If SoftSafe doesn't deliver 
the PC pfoieaion I need. I'll mum it within 30 days fora full refund. 


Name 


Company 

Address 

Citv 



□ Check enclosed. 

□ Visa 

□ MasterCard □ Am Ex. 

Acci. No. 



Stanatiirr 


Phone # 


NJ residents add 6% sales tax. 


IBM is a registered trademark of International Business Machines Corporation 



sc Systems 

Serving Computer Buyers For 
Eight Years 


1 - 800 - 669-9933 

Para Asistirle En Espanol 
Llame Al Tel l-800-8Jf2-1777 


PANASONIC 

KXP1091I 

Printer 

$199 


HARDWARE 


SAMSUNG 

12" Flat Amber 
Monitor 

$82 


LOGITECH 

C7 Mouse 
W/PIus Software 

$68 


SOFTWARE 


ACCESSORIES 


] 


CopyllK' Brd Deluxe 55 99 

Masterpiece + 95 


COMPUTERS 


SCSystems 
Series 88 
XT Computer 

Slide Case Top w/upfronl 
keylock, turbo builon/led, 
reset button. 150 watt power 
supply. 360K drive. 477- 
lOMHz. 640K. Phoenix Bios. 
AT style keyboard. Limited 


one >’ear warranty. 

$565 


AST Premium/286 

Moilel 120 

$2279 

Model 80 

. 1629 

Model 14UX 

.2479 

BOARDS 


AST Adv Prem Imb 

$ ( all 

AST 6Pac Prem Imb 

525 

AST Sixpac 

. 115 

Hercules (Jrph + 

182 

EGA BOARDS 

ATI EdAWonder 

$ 175 

(jenoa SuperHiRes+ 

195 

Orchid D^iffner 

(all 

Paradise 480 

Call 

Paradise V(iA +XT 

Call 

Paradise VdA Prof 

385 

Vetra V’OA 

269 

EGA MONITORS 

Prini’eton U/Sync 

$ 529 

!^EC Multisync 2 

589 

Samsung 

359 

HARO DRIVES 


Seagate 125 w/cont 

$ 321 

Seagate 138 w/conl 

. 411 

SeagaU' 30M B w/conl 

. 294 

Seagate 20MB w-oont ... 

269 


1 MICE 1 

Logitech 

. .$ 68 

MS Bus Mouse 

99 

1 MODEMS 1 

Haves 1200 

. $Call 

Hayes 1200B 

. Call 

Incomm RPC1200 

... 62 

Incomm RPC2400 

. 147 

Incomm T1200 

76 

Incomm T240() 

. 167 

Incomm T2400E(' 

. 224 

1 MONITORS 1 

Anidek 410 

. $ 145 

Princeton MAX15 

Call 

Samsung R(iB 

215 

Samsung Amber 

... 82 

i 3COM 1 

3C603ELinkII 

. $345 

3C523 ELink, MC 

, 432 

1 PRINTERS 1 

Citizen 


i2on 

$CaII 

i8on 

199 

MSP-15E 

. 319 

MSP-40 

285 

C.Itoh 


ProWriter C715 

. 925 

NEC 


F22U0 

.. Call 

Okidata 


Call on all models. 


Panasonic 


1080I/M2 

164 

10911 'M2 

199 

H)921 

Cali 

Star 


NX-IOOO 

179 

NX-1000 Color 

234 

NX-15 

Call 

Toshiba 


32ISL 

5IM) 

341SL 

674 

liSISX 

1005 


ACCOUNTING 


INTEGRATED 


DacKasy 3.0 $ 54 

DacEasy Bonus 51.0 110 

Dollars *6 Sense 95 

Manajfinjf Your$ 117 

I COMMUNICATION I 


Ability Plus $ 139 

First Choice 87 


Carbon Copy Plus 

$ 106 

CmssTalk XVI 

89 

CroasTalk MK 4 

115 

PC Any'where 3 

SmartCom II 

... 98 

82 

1 DATABASE | 

Clipper 

$ ( all 

Data Perfect 

... 282 

DBase III 

375 

DBXL Diamond 

109 

Fox Base + 

, 190 

Parado.x 2.0 

430 

Q and A 

. . 188 

Relate & Report 

. HH) 

1 DESKTOP PUBLISHERS I 

Pagemaker 3.0 

.$Call 

PFS First l*ub. 2.0 

. . 70 

Ventura 

495 

1 GRAPHICS 1 

Chartma.ster 

$ 199 

(leneric Cad 3.0 


Harvard (Iraphics 

Printshop 

272 

33 

Signmasler 

Call 

No Charge for 
Mastercard or Visa 



1 LANGUAGES | 

MS QuickBasic 

. $ 60 

MS QuickC 

... 60 

Turbo Basic 

59 

Turbo C 


Turbo Prolog 2.0 . . 

. 89 

1 SPREADSHEETS | 

Lotus 123 

$ ('all 

Quattro 

Call 

Surpass 

329 

VP Planner Plus 

. 87 

1 UTILITIES 1 

CopyllPC 

$ 18 

D^view 

. 71 

Duet 

48 

Fastback Plus 

88 

Formlool 

52 

Mace 

48 

Norton Advanced 

72 

Norton Commander 2.(f . . . 

. 43 

PC Tools Deluxe 

36 

Sidekick Plus 

117 

Sideways Print 

39 

1 WORD PROCESSING I 


RiKhlwriler 

Sprint 

Word Perfect 5.0 
Word.8tar 2000 . . . 
XY III Plus 


$ 49 
117 
219 
Call 
275 


Call For Items Not Listed 


SC S if stems 


205 S. 2t»tli Si., I’hoeni.x, 850:M 
Order Line 800-669-9933 Espanol 800-842-1777 

Status Line 602-275-1395 FAX No. 602-273-0043 

Order Line for Europe & Mexico 602-275-1395 


TERMS: No charge for Visa or Mastercard We do not charge your card UNTIL WE SHIP your order Manufacturers warrant applies in all cases, all warranties are 
handled by the manufacturers We accept Purchase Orders from authorized companies only, for 3.5%a&ove cash price No COO orders No refund on opened software 
All prices are subject to change Allow 14 days for personal/company checks. Arizona orders add 6.7% tax Add 2% for shipping plus $2.00 for handling ($4 00 
minimum) Please call lor shipping charges on all Canada and International orders We do not guarantee compatibility All returns are subject to a 20% restocking fee 
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READY TO RUN ACCOUNTING'S^’ 


LANDLORD/LANDMASTER 


MICROeiZ REIAIL 

REGISTER CONTROL (Microbiz Corporation) 

The MICROBIZ RETAIL STORE SYSTEM is an extraordinary $ystem for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers. keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash Row. It’s time to 

computerize all for $395. 

Optional add-ons to your Retail Store Software System. ..a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores, Beauty Salons. Liquor Stores, 
Auto Repair Shops and other vertical markets. 

Retail Store/Computer Cash Video/Liquor Store Management.. $795 

Register Software $399 Beauty Salon Accounting $795 

Bar Code Reader for Above $595 The Auto Repair Shop 

Cash Drawer for Above $495 Controller $795 


TIMESLIPS III „ ^ • 

(North Edge Software) ppinc . 

"The Professional Time and A 

Billing System for Anyone Who 
Must Bill for Time and Service .. . 
used by more accountants, lawyers, 
doctors, consultants and other profes- \$ih» - 
sionals than any other billing system.” rV 

It's unanimous. All the reviewers agree V.^ 
that TIMESLIPS III is the best time and m- . 

billing system on the market... and certainly 
equal to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD’S best ratings ever (9.3). 

TIMESLIPS is memory resident, crffers a pop-up “stopwatch" to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports, ft interfaces with many software 
programs such as Bedford, Peachtree and DAC. You may even export data to 
Utus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS III. 

TIMESLIPS III (for hard disk drive systems) $114.00 

TIMESLIPS (for floppy systems) $ 97.00 

TAL (link TIMESLIPS HI toother accounting programs) $ 79.95 

We are the experts in accounting softujare. Choose from over 100 accounting 
packages, and vertical market packages. Call for great values on DAC £451! 
PEACHTREE and more than 100 other business, accounting and vertical market 
packages. 

Please call or write hr our FREE 48 page full color catalog containing more 
than 100, 000 hardware and software items readg to be shipped. All prices and 
specifications are subject to change. Deliverg subject to availability. 

Add $6 for shipping of the first item ($3 for each additional item). 


“The Full-Featured Accounting System that Runs Under 1-2-3." 

A completely integrated, full-featured, easy-to-run accounting system 
that works under full control of Lotus 1-2-3. Purchase individual modules 
or the complete system. 

General Ledger $69.95 Payroll $69.95 

Accounts Receivable $49.95 Accounts Payable $49.95 

Inventory Control/Order Entry $69.95 

Complete System (all 5 modules) $199.95 


FORMWORX $99.95 FORMWORX WITH FILL & FILE $149.95 


FORMKITS (70 or more professionally designed templates/package) 

Business Forms $39.95 Personnel Forms $39.95 

Time Management Forms $39.95 Project Management Forms $39.95 

Sales & Marketing Forms $39.95 Graphics & Charts $39.95 
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(Systems Plus) 

"A Complete Property Management System — 

Easy to Use with Outstanding Flexibility." 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 

$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general 
ledger, accounts receivable and accounts payable... $1250. 


FORMWORX (Fbrmworx) 

“Create Any Business Form Instantly" 

'"nte best package we've seen for generating 
forms"... Compaq Magazine. ..‘faster, easier 
to learn, and more versatile than the 
competition." 

FORMWORX lets you create any form in- 
stantly. Using FORMWRX’S advanced drawing 
tools, you can draw vertical and horizontal 
lines. Iwxes with dots, dashes or solid lines of 
various widths ... add heading and text using a 
variety of type sizes and styles... and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
forms all of the competition. 

FORMWORX WITH FILL AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
market. Now, you can actually make form overlays and 
fill in all the blanks on your form. Save it, recall it, per- 
form automatic ntathematics and recalculations on your 
form. ..and, if you use dBASE, it^ totally compatible. 


BEDFORD ACCOUNTING 

(Bedford Software) 

I 1 U Perfect System for your 

' “ Crowing Business." 

BEDFORD ACCOUNTING is a com- 

r *'' pletely integrated accounting system 

that includes General Ledger, Payroll. 

„ Accounts Receivable. Accounts Payable. 

Inventory and Job Cost. Use each module 
as an independent software package. ..or 
combine modules to form your completely 

coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
(even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was Judged to be PC Magazine's 
Editor's Choice in a review of 59 accounting packages conducted by Price 
Waterhouse. “This is truly a (complete accounting) system. Bedford's six mod- 
ules... are easy to install, easy to use. and so well integrated with one another 
that it makes accounting a snap— even for non-accountants." 

BEDFORD ACCOUNTING ... IBM VERSION $249 

BEDFORD ACCOUNTING . . . MACINTOSH VERSION $249 

Also available: 

Peachtree Complete Accounting $159 Dac Easy Accounting $ 79 


PC EXPRESS “ 1-800-DIAL-PCX 


OVERNIGHT 
SOFTWARE DELIVERY 


(That’s h800‘342-5729) 
All prices subject to change. 
Delivery subject to availebllity. 


25 SOUTH MAIN ST. 
SPRING VALLEY. NY 
10977 


PHONE: (914) 426-2400 

TAX: (914) 426-2600 

TELEX: 667962 (SOFT COMU NYK) 









How iDpiDject 
a sharper image. 


Polaroid introduces three new ways to create 
super high resolution 35mm slides or overhead 
transparencies right off your PC. In color. In 
house. In minutes. 

PalettePlus 

The PalettePlus Computer Slide Maker gives 
you everything you need to create presentation- 
quality instant color prints, instant or conven- 
tional 35mm slides, or overhead transparencies 
off your IBM PC, AT or XT. The distribution 
chart (Fig. 1) was reproduced by PalettePlus 
on Polaroid High Contrast PolaChrome Instant 
35mm Slide Filin. 

TUrix) Palette 

The new low cost TUrbo 
Palette produces color 
prints, instant or conven- 
tional 35mm slides and 
overhead transparencies 
with an apparent resolution 
of 2000 X 1340 lines. It works 
with the IBM AT, XT, PS/2, or any 
IBM compatible computer with a serial port. 
The pie chart (Fig. 2) was made using TUrbo 
Palette and Polaroid Type 691 small format over- 
head transparency film. The product overview 
(Fig. 3) was shot on new Polaroid Presentation 
Chrome conventional slide film. 

Bravo Conrouter 
Slide 

The Bravo Computer Slide Maker creates 
super sharp color 35mm slides, with 2000, 

4CHM, or 8000 lines of addressable resolu- 
tion. It can be used with both IBM and Apple 
Macintosh PC’s. The architectural model 

■PoljroW" mil "PoliCliraiK"* ® Poluoiil 1988 



(Fig. 4) was made with the Bravo Computer Slide 
Maker using new Polaroid Presentation Chrome 
conventional slide film. The logo design 
(Fig. 5) was reproduced on High Contrast 
PolaChrome Instant 35mm Slide Film. And 
the seminar invitation (Fig. 6) has been gen- 
erated on Presentation Chrome. 

AH of these Computer Slide Makers come 
with the Polaroid Good-as-Gold Guarantee — 
If you’re not fully satisfied with your computer 
slide maker, you may return the system within 
90 days for a full refiind — no questions. Ask 
your dealer for details. 

For more information or a demonstration, 
call 1 - 800 - 422-9001 ext. 402. Fbr 
quality, speed and simplicity in com- 
puter graphics presentations, no one 
else can help you project a sharper 
image A.S.A.E — As Soon As 
- Polaroid instant im^es. 



U III! M JitfrfI t I ] MiMi 



Polaroid 
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Above &beyMid 
the call. 


Software 

Word Processing/ 


Desktop Publishing 


Byline 

$ 199 

Microsoft Word 

$229 

Multimate Advantage'll 

$279 

Lotus Manuscript 

$339 

Office Writer/Speller 

$249 

Pagemaker 3.0 

$569 

PFS: Prof Write 

$ 119 

Publisher’s TypeFoundry$ 259 

Ventura Publisher 

$519 

Word Perfect 5.0 

$195 

Wordstar Pro 5.0 

$ 199 

Wordstar 2000 + 3.0 

$229 

Xywrite III + 

$229 

Database Systems 


Clipper 

$389 

DBase III Plus 

$389 

Data Perfect 

$269 

DBase IV 

$Call 

Foxbase + 

$ 199 

Paradox 2 

$429 

PFS: Prof File 

$ 149 

Q&A 

$209 

R Base for DOS 

$479 

RapidFile 

$199 

Reflex 

$ 99 

Omnis Quartz 

$469 

Spreadsheets/ 


Integrated Packages 


Javelin + 

$ 169 

Lotus 1-2-3 

$309 

Lotus Hal 

$ 49 

Microsoft Excetl 

$319 

Microsoft Works 

$139 

Plan Perfect 

$ 179 

Quattro 

$ 129 

Smart System 

$449 

SuperCalc 4 

$289 

Symphony 

$495 

Communications 


Carbon Copy + 

$ 119 

Crosstalk XVI 

$ 99 

Crosstalk MK 4 

$125 

Relay Gold 

$149 

Smarterm (Persoft) 

$Call 

Smartcom III 

$ 149 

Statistics 


SPSS/PC + 

$699 

Statgraphics 2.6 

$479 

Systat 4.0/ 

$499 

W/Graphics 

$649 

Desktop Environments 


MS Windows 

$ 69 

Sidekick Plus 

$129 


Graphics 
Boeing Graph 
Chartmaster 
Design CAD 
Diagraph 
Diagram Master 
Freelance Plus 
Harvard Graphics 
MS Chart 

PC Paintbrush Plus 
Picture Perfect 
Presentation Pak 
Publishers Paintbrush 
Signmaster 
Protect Management 
Harvard Total 
Project Manager II 
Microsoft Project 4.0 
Superproject Plus 
Timeline 3.0 
Languages/Utilities 
Fastback + 

Lattice C 
Norton Advanced 
Microsoft C 
Mace Utilities 
MS Fortran 4.0 
Quick Basic/Ouick C 
Turbo Basic/Turbo C 
Turbo Pascal 
Accounting 
AccPac BPI 
Great Plains 
Peachtree Comp II 


$219 
$219 
$159 
$259 
$ 199 
$329 
$279 
$269 
$ 89 
$ 199 
$349 
$159 
$ 139 


$369 

$329 

$289 

$349 

$ 99 
$229 
$ 79 
$299 
$ 65 
$299 
$ 69 
$ 65 
$ 65 

$ 279 
$499 
$ 159 


Hardware* 

Computers 
AST Premium 286 
Samsung 
Sharp PC4502-A 
Toshiba 3100/20 + 

Multifunction Boards 
AST Advantage 
Premium (512K) 

AST 6 Pak Plus (64K) 
AST Premium (256K) 
AST Rampage 286 
Everex RAM 4000 
Inboard 386AT 
Inboard 386 PC 
Intel AboveBoard 

Display Boards 
ATI EGA Wonder + 
Hercules Netvt/ork 
Card Plus W/Tops 
Paradise VGA Plus 

Modems 

Hayes 1 200/1 200B 
Hayes 2400/2400B 
US Robotics 1200B 
US Robotics 2400B 
Ventel 2400/2400B 
Ventel 2400/2-PS2 


$Cali 

$Call 

$1175 

$Call 


$ 309 
$ 129 
$ 219 
$ 419 
$ 299 
$1050 
$ 750 
$Call 

$ 199 

$349 
$259 

$299 
$449 
$109 
$ 189 
$389 
$299 

Networking 

Arcnet Board $149 

NovellAdv.Netware286 $1499 
Novell ELS $ 399 


ATTENTION 
CORPORATE BUYERS!! 

Join over 1000 major corporations and institutions who have 
selected SOFTLINE as their primary vendor Here’s why 

• Wide Selection— We carry over 1000 "corporate” titles. We 
will assist you to source those difficult requests. 

• Low Price Our motto has always been “Sample our Service. 
Price shall never be an issue" 

• Fast Delivery For those last minute rush orders, we offer 
convenient overnight delivery 

e P.O.’s, of Course!! We accept purchase orders from 
qualified organizations. Ask about our customized 
purchasing programs for volume buyers 

ATTENTION 

INTERNATIONAL BUYERS!! 

We process export orders to thousands of companies 
worldwide. Convenient TELEX and FAX facilities available. 
Contact: Fay Chayne, Inti. Sales Manager 


Celebrating 5 Years of Excellei^e 


Emulation Boards 
AST 5251-11 + $629 

Irma/2 PCA/MCA $ 725 

Quadram Mainlink IV W/ 
Software $ 399 

Monitors 

Amdek210A $ 99 

NEC Multisync II $649 

Princeton HX-1 2 + $439 

Princeton MAX-12E $ 149 

Samsung Color $ 229 

Printers/Plollers 
Epson FX-286E $ 499 

Epson LO1050 $ 779 

HP 7475A $1499 

HP Laserjet II $1750 

LQ-500 $ Call 

NEC 3550 $ 789 

NEC P2200 $ 369 

Okidata320 $ 375 

Okldala321 $ 519 

Okidata393 $1050 

Okidata293E $ 675 

Panasonic $ Call 

The Complete Hand 

Scanner $ 169 

Toshiba P321SL $549 

Toshiba P341SL $749 

Toshiba P351 M2 $999 

Mass Storage/Backup 
Bernoulli II Dual $1799 

Irwin Tape Drives $ Call 

Mountain 40MB lntTape$ 389 
Plus HardCard 20MB $ 519 

Plus HardCard 40MB $ 719 

Seagate ST251-1 $ 529 

Seagate ST 225 Vi//int $ 289 

Seagate ST238 W/int $ 319 

Sysgen Bridge $ 299 

Input Devices 

Keytronics KB 101 $ 109 

Logitech Hi-res Mouse $ 99 

Logitech M8 Mouse W/ 

Paintshow $ 69 

Microsoft Mouse $ 109 

PC Mouse w/Paint $ 99 

Accessories 
Curtis Ruby 
DataShield S-100 
Logical Connection 
Masterpiece Plus 
256K Ram Set 
8087 Math Chip 
80287-8/80287-10 


$ 59 
$ 69 
$329 
$ 125 
$Call 
$119 
$289/$339 
80387-16/80387-20 $529/$775 
•CALL FOR SHIPPING COST 



Customer Service Hours; 9 AM— 5 PM. Mon.— Fri. 

In New York State call (718)438-6057 
FREE SHIPPING 

ort til oRtors ovtr $1,000.00. crsdit card orders and prapaM orders. 

Ov Mr • Al retians rsquW (W aulfioruation • 20H Resaxking tea on Mums • POs accepted tram (xiaMed ofMoizaiions • Visa a Masterrt^-add 3H M£ v bank cnyfc only-add $5.00 per 

• Pfsped perwnal or company chock— allow two weeks to dear • wippiriQ via UPS sufW»— add $5.00 per Hem. UrS Blue— add $10.00 pw iWn • Prices subiaci to change, cdl tor Uiesi prices 


1333 60th Street 
Brooklyn. NY 11219 
TELEX 627-30170 or 910-240-3918 
FAX: (718) 438-2315 



VIEWPOINTS 

■ STEPHEN MANES 


New VERSOS, 

OLD BUNS 

Every software upgrade is a pairftd experience. It’s no surprise that many users decide to 
stick with the familiar unless they desperately need the new. 



I ’m a SideKick user fnjm way back. I’m 
sitting here staring at the SiikKick Plus 
box and thinking about switching. 
There’s no doubt in my mind that the 
fresh-faced kid will do a lot more than my 
gray-bearded old pal. I've already trans- 
ferred the files to my hard disk. 

But . . . Borland’s early releases have a 
long, inglorious tradition of significant 
bugs. It took till something like Version 
1 .5 (months after the initial release) until 
the original SideKick was tiuly stable, and 
this new program has far more potential for 
trouble. Still, I’ve fooled around with it. I 
mostly like it. 

But . . . I’ve flipped through the man- 
ual, and I can see h^vy study ahead. My 
fooling around has told me that getting 
used to the new program will take a while. 
Do I want to put in the time it will take to 
learn it? Or should I bite the bullet and 
change my AUTOEXEC.BAT? 

But . . . just setting the thing up ptx^r- 
ly will be a chore. There are eight million 
different ways to configure it to use system 
memory, arid infmitely more to fine-tune 
the screen displays. I can’t stand the de- 
faults. So maybe if I fmd a spare day or 
two somewhere down the line .... 

rrs SPINACH r ve got a review copy 
of the program; I didn’t even have to pay 
for it. And I still can’t make up my mind. 
No wonder so many users 1 talk with often 
decide that updating software is just more 
trouble than it’s worth. 

I may have the chronology a little out of 
whack, but this attitude seems to have tak- 
en hold around the time Lotus 1-2-3, Re- 


lease 2.0, began shipping. Despite its fan- 
cy new memory model and extra features, 
lots of users decided that it was spinach 
and said the hell with it, especially since 
the upgrade wasn’t cheap and it required 
you to renim the origin^ disks. The old 
version remained the industry standard un- 
til enough new users joined the 2.0th cen- 
tury. To this day, so many untranslated 
old-format .WKS spreadsheets exist that 
dozens of other programs accept them, as 
well as the newer .WKl format. And plen- 
ty of users have still never bothered to up- 
grade from the 2.0 version to the slightly 
improved 2.01 edition. 

The same thing happened with the 
successive just-barely-better DOS ver- 
sions that arrived with each new disk for- 
mat. Users who desperately needed one or 
another added feature went with the new 
editions (mostly via the low-cost DOS 
COPY command; DOS in all its flavors, is 
undoubtedly the most pirated program in 



history). Others stuck with whatever they 
began with and never knew the difference. 

A huge percentage of hard disks still boot 
with the DOS version that came in the box 
(or, in the case of clones, ftom the dealer 
or the pal with a PC). After all , installing a 
new version of DOS on a hard drive is 
something about which the E)OS manuals 
have been silent; a sizable number of E)OS 
users don’t have manuals anyway. 

YEAR OF THE UPGRADE This seems 
to be the year of the software upgrade. Ev- 
ery time I turn around a new version of 
some venerable product arrives at my 
door, promising dozens of marvelous new 
capabilities and features. But many users I 
know are beginning to shrug their shoul- 
ders. “There are already a hundred fea- 
tures in the program I never use,” they 
point out. “Why should I bother worrying 
about 50 more?” 

I sympathize. Boy, do 1 sympathize. It’s 
part of my job to look at new products, and 
lately I’ve seriously begun contemplating 
the easy way out (which, until now. I’ve 
tried to avoid): let some honcho from the 
company walk in with a portable machine 
that has the program already loaded and 
running, so that I don’t have to go through 
the pain of installing the damned thing. 
Every time I look at a gargantuan software 
box with a half a dozen disks and a manual 
suited to power lifters, I shudder at the | 
thought of another morning, afternoon, or | 
lifetime frittered away . | 

You have to act defensively; you never g 
know when somebody’s installation pro- I 
gram is going to clobber your CON- I 
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PC 


s 

VIEWPOINTS 

■ STEPHEN MANES 


FIG.SYS orAUTOEXEC.BAT file. Then 
there's the initial test period, the trial run 
when you figure out how to use the pro- 
gram and see if it’s going to make hash of 
your usual methods — or, worse, your 


files. If you use TSR programs, you may 
have to fiddle around with loading order. 
And if you’re an early switcher, you’ve got 
to keep your eyes glued to the press for the 
announcements of the inevitable bugs and 


R>vver Tb Qiedk 
"four Grammar, St^, 
Usage AiidPunctuatioii. 


Now With Over 4»000 Rules RightWriter Supports 
For More Powerful Writing Leading Word Processors 


Ri^tWriter 3.0 helps you produce clear, 
powerful business writii^. Na a spelling 
checker— RightWriter is a sophisticated ex- 
pert system for checking errors in grammar, 
style, us^ and puTKtuadon. 

tx'Easy To Use— Just a one-word com- 
mand, your word processor does the rest. 

»^Recommendatioiu ate inserted into 
your text to point out problem areas. 

t^Gnphkal Indexes measure the 
strength, readability, and ocher overall 
qualities of your writing. 

✓New Menu System allows you to 
change Ri^t\(^ter to meet your rweds. 

✓ Recommends, Never Decides. 
Ri^tWriter is a writing aid; the final 
dedsion is always yours. 

✓ For use on IBM PC, PC/AT, PS/2 
and all compatibles. 


Including: WordPerfea,® WwdStar,® 
pfe: First Choice® and Professional 
Write,® MultiMaie,® and Microsoft 
Word,® to name a few. 



Includes FREE-RightWords® 
Cu$tomi» RightWritrr’s Vocabulary For 
Your Writing Needs! (A )30 value) 



Call your dealer 
or oider direct 


(800)992.0244 



Ri^tWriter 
From RjghtSoft, Inc. 
4545 Samuel St. 
Sarasota, FL, 54233 
VISA, MasterCard & 
AMEX accepted. Add 
$4.50 for shipping. FL 
residents add 6% sales 
tax. International orders 
add $15. ^ offer a 30'daY 
money-back guarantte 
on direct orders. 

Copyti^ 1988, RighiSoft, 
irtc. RightWriter is s itemed 
trademarl: of RightSofi, Inc. 
RightWriter* ii s R^uSofi 
pradua. 
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for the fixes that rarely get delivered to us- 
ers who don’t ask. If, however, you decide 
to wait until things are smoothed out, 
chances are you’ll have waited until the 
next upgrade, when the whole process be- 
gins again. 

Upgrade policies have softened since 
the early days. Prices have come down to a 
reasonable level. But the software costs 
are the tip of a mammoth iceberg whose 
submerged nine-tenths are labeled “re- 
training." Fmstrated managers tell me the 
costs of training and support hardly ever 
get factored into proposals for upgraded 
hardware and software. But even though 
most manuals include a section for long- 
time users, retraining and support invari- 
ably remain the greatest expenses. 

YES, YOU WILL You can sniff at much 
of the “neat” new stuff added in the end- 
less features war — chances are you will 
live to a ripe old age without ever experi- 
encing the joy of sticking a tiny pie chart in 
the upper-left-hand comer of a bar graph in 


■ You can sniff at the 
“neat” new stuff added 
in the endless features 
war, but eventually you 
will upgrade, like it or not. 


landscape mode — but eventually you will 
upgrade, like it or not. Hardware im- 
proves: the advent of the laser printer in- 
stantly made most old-model word proces- 
sors obsolete. Operating systems improve; 
subdirectories sent programs down new 
paths. Applications have to keep pace. 

But the switchover is never painless, 
and it can be agonizing. Can’t you just see 
some boneheaded network administrator 
changing program versions in the middle 
of your most important project? Can’t you 
hear that smug voice saying, “We can’t 
have everybody using a different version, 
now, can we?" Don’t you suspect that that 
administrator might not live to see the next 
upgrade? 018 
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The new 
quality 
benchmark 
in powerful 
computing 



QUALITY ABOVE ALL 

^ CIRCLE 111 ON READER SERVICE CARD 


WTiilc Others in the computer 
industrj’ seem preoeciipied with 
offering cheap technology, Arche 
Technologies offers something 
different: Quality Technology. 

That’s why the Arche Rival 286 and 
Rival 386 were designed by some of 
the best engineers in tbe business, 
and why each unit is hand xs.sem- 
bled in the United States, passing 
through a rigorous ,scries of tests 
and inspeetion.s. 


RivaF" 386 

■ 80386 10/20 MHz 

■ 2MB RAM Expandable to I6MB 
Also supports LIM Expanded Meniorv^ 

■ 80287/805H7 Co-processor Socket 

■ Tlvo 8 Bit and Four 16/8 Bit and 
TWo 32 Bit Expansion Jilols 

• Battery Backed Real Time 
Clock/Calendar 

■ 1.2MB/ 360KB 5.25" Disk Drive 

■ Enhanced 101 Key’board 

■ 2-ParaIlel and 2-Serial Ports 

■ Monochrome and HcrcuUV Graphics 


Compatible Di.'^Iay Ad^ler 

■ 14" High-Resolution ( 1000 line ). Flat 
Screen. Amber Monitor 

■ 16 Bit FDD/HDD Controller (SupptJits 
both 5.25" and 3-5" including the 
ncu’ IBM® 1.44MB PS/2^" Format) 

■ 200 Watt Switching 1 10/220V Power 
Supply 

■ Small Foot Print 16.5" (D) x 17.125" 
(W)x6.18"(H) 

■ MS-DOS® 3.3 and GW BASIC® 

• T\vo Year Limited Warranty 

• Only $4,395.00 Complete 


l-800422'4674 

Arche Technolugics, Inc., (x)rporatc Headquarters and .Manufacturing. 48835 Kato Road. Fremont, CA 94539 


Arvhr. An hr Ui|{i>. Hrval 386, and Quality Ahuvr All ai 


tfadenurtcAiir Anhe Tntinc>k)((ws. Inc IBM sa rcgMrml imirmark and PS/2' ba tradmiark ciT IntrnuiKwial Rusiotna Machine HmAilrv ia a iradcnufk <ir 
HcmilrATrLtuHtluBy, Inc M.S-DOS and C>U' Basic arc rcKLAicml iradcmui-surMiAnMuA, Inc . 

^ •AK-hcTc«.hrK)k)gio.lnf., I9H8 


Sujan Technologic/ 



Base System with Sinj^ 360K Drive, 
Assembled & Tested IBM • XT Compatible 

■ 10/4.77 MHz 8088-1 

■ 640K Of RAM 

■ 1 SOW Power Supply 

■ Pons: 1 Serial, 1 Parallel. 1 Game 

■ 8 Expansion Slots 

■ 101 Key. Touch & Click Keyboard 

■ Clock Calendar w/6anery Backup 

■ Swan Utilities Diskette, Full 
Documentation 

Uonogrsphic System Also Includes: 

■ Switchable Monograpbic/CGA 
Compatible Video Card, with 
Parallel Port (2nd) 

■ Quality Hi-Resolution Amber 
Monitor w/Tilt & Swivel 


$499 

M not included 

With SWAN/MSDOS 3.3 Add $89 


Mono System 

Mono System 

w/Dual Floppies •■•••••••• 

Mono System w/2omb 

Seagtie «ST-225 

Mono System w/somb 

Seagele«ST-23$ 

•Singfe 360K Floppy Drive 


$639* 

$719 

$939* 

$979* 


Base System with 1 2MB Drive. 

Assembled $ Tasted IBM 9 AT Compatible 

■ 60286 10/6 MHz Norton S1 1 1.2 

■ 51 2K of RAM Expandable to 1 MB 

■ 200W Power Supply 

■ 1.2MB Floppy Drive 

■ Pons: 1 Serial. 1 Parallel. 1 Game 

■ Dual Floppy/Dual H.O. Controller 

■ 8 Expansion Slots, 6x16 bit. 2x8 bit 

■ 101 Key. Touch & Click Keyboard 

■ Clock Calendar w/Baltery Backup 

■ Swan Setup & Utilities Diskette, Full 
Documentation 

Monognpriic System Also Includes 

■ Switchable Monographic'CGA 
Compatible Video Card, with 
Parallel Port (2nd) 

■ Quality Hi-Resolution Amber 
Monitor w/Tilt & Swivel 


Monitor 
not included 
WHh SWAN/MSDOS 3.3 Add $89 

Mono System 

Mono System w/2omb 

Seagate «ST-225 

Mono System w/ 4 omb 

Seagate #ST-2S1 

Mono System w/eoMS 

Seagate «ST-4096 ........ 

Cell For 1MB Upgrade Price! 



$999 

$1249 

$1399 

$1699 


Panasonic 


10801 II $149 

10911 II $179 

10921 $319 

1592 $389 

1524 $599 

1595 $469 

3131 $319 

3151 $519 


Laser Printer. ..$CALL 



#CITIZEN 


120D 

iftnn 

$149 

...$CALL 

M5^P-4n 

$319 

MSP-45 

MSP-55 

...SCALL 

$CALL 


$539 

Tribute 

$679 




To order by rnell: We accept money order. ccnri«d check, personal check 
ABow 2 weeks lor personal & company checks to clear Shipping: $4 00 lor 
software FOR all hardware and any accessory QV£fl fibs Cat) our 
ToB Free Nurrber 1-600-466-9044 lor shtppinQ charges Add $3 00 per bo. 
shippedCOO Add4ionai shipping reqmredonAPO FPO.AK.Hl and foreign 
orders Terma: PRICES REFLECT CASH DISCOUNT. ADO 1 9% FOR 
MASTERCARD OR VISA. All products include 
lactory warranty ALL SALES ARE FINAL 
Detective items replaced or repaired at our 
dscreiion Pennsy^arta resKjerts add 6% 
sales (ai Pnces and terms subtect lo change withoui notice 


NX-1000 

$159 

NX-1000 


Rainbow .... 

$229 

NX-15 

$349 

ND-15 

$429 

NB24-10 

$499 

NB24-15 

$639 

NX-2400 

SCALL 




Swan Modems 
w/PC Talk III software 

■ Hayes S compatible 

■ Auto antwer/dlal 

■ Tone and pulse 

2400 baud internal . ....$119 

1200 baud internal .. $69 

2400 baud external .... $135 
1 200 baud external .i $89 



TUSSEY COMPUTER PRODUCTS STATE COLLECe PA r580J 1 - 800 - 468-9044 









12MHz 



Base System with 1 2MB Dme, 

Assembled ft Tested IBM9 AT Compatible 

■ 60286 12/6 MHz Norton Si 13.7 

■ S12K of RAM Expandable to 1MB 

■ 0 Wait State 


^1079— 

A M not inc 

With SWAN/MSDOS 3.3 Add $89 


■ 200W Power Supply 

■ 1 .2MB Floppy Drive 

■ Ports: 1 Sehal. 1 Parallel, 1 Game 

■ Dual Floppy/Dual H.D. Controller 

■ 8 Expansion Slots, 6x16 bit, 2x8 bit 

■ 101 Key. Touch & Click Keyboard 

■ Clock Calerxiar w/Battery Backup 

■ Swan Setup & Utilities Oi^ette.FuD 
Documentation 

Monographic Syslom Mso Irtchidas: 

■ Swttchabt* Monographic/COA 
Compatible Video C^. with 
Parallel Port (2nd1 


Mono System ... $1199 

Mono System W/ 20 MB 
S..g.totST.22S $1449 


Mono System w/iomb 

Seegate CST-ZSI 


$1599 


Mono System w/soMB 
Seagate «ST-40»6 $1 899 

Call For IMS Upgrsdo Pricoi 


■ Ouelity Hl-Resolution Amber Monitor w/T)il ft Swivel 


■ Video Upgrades 


12** to 14” Monochrome: From standard 
12” to 14* Flat Screen Monitor 


Add $39 


for Swan Systems! 


Add. 


..$170 


EGA: Monographic to Enhanced Color System 
with 640 X 480 EGA card (CGA. MOA, 
HQA modesi and 14* EGA monitor 



Swan Video Cards 

ALL CARDS INCLUOe: 
m PARALLEL PRINTER PORT 
■ FULL 1 YR WARRANTY 


Add $399 

VGA: lAonographic to VGA Color system writh 
VGA card (compatible with all 1 7 VGA 
modes) and IA'^VIaA monitor 

Add $499 


SWrrCHABLE EGA 
Switchable from ■ 640 X 4B0 
Hercules 9 to CGA Reeelution 

■ EGAK^GAHTL 


High Speed Hard Drives 

■ Miniscribe 6085 (71MB) 

28 ms Access/Full Height $779 


i O ■Seagate ST.251.1 (40MB) 

91 Iw 28 ms Acces&it/2 Height $489 

■ Seagate ST>4096 (80MB) 

28 ms Access/FuM Height $629 


NEW! 


16MHz 




Ilf386/16 


Base System with t 2MB Drive. 

Assembled A Tested I8M9 PC Compatible 

■ 60386 16/8 MHz Norton S1 16 0 

■ 1MB RAM, 32 bit data bus 

■ 80367 Math Coprocessor Socket 

■ 200W Povrar Supply 

■ 1 .2MB Flof^y Drive 

■ Ports: 2 Serial, 1 Parallel on board 

■ Dual Floppy/Dual H.D. Controller 

■ 6 Expansion Slots. 2x32 bit. 5x16 
bit. & 1 x8 bit 

■ 101 Key, Touch 6 Click Keyboard 

■ Clock Calendar w/6attery Backup 

■ Swan Setup & Utilities Diskette. Full 


$1005 

m ^ ^ not inclua 

WHh SWAN/MSDOS 3.3 Add $89 

Mono System $21 1 5 

Mono System W/40M8 
Seegatc «ST-2S1 $2499 

Mono System w/BOMB Ao-rnn 
Seagal* aST-4096 $2799 


Monographic Systam Also tncludos: 

■ SwIIcbable MonograpTUc/CGA Compatibt* Vkfeo Cerd, with Parallel Port (2n4) 

■ Quality HFResolulion Amber Monitor w/Tllt ft Swivel 


All Swan Systems Include... 


XOAY SAT7SFACr?0/V GUARANTEE 

I You>compiM*Mtis>aclon»ourtopprioity Any Swan eomeuler avetem may be returned 
withn 30 daye from tbc del* of ehipment lor e tu* refund ' 

FULL t TEAR WARRANTY 

All Swan products include a full 1 year warranty on parts and labor A second year SEW (Swan 
Extended Warranty) a available Call or wr«e lor details 
FAST DELIVERY^. Wo 8tip Within 24 hours. “ 

TECHNICAL SUPPORT IS TOLL-FmE Our technical and service staN is on cal Mon Fn 
9 S 10 answer all of your Quesions and make sure that you gel the most from your system 

I Purchai# ordaTi acctpltd 
I from qualified eorporallons 


" Cu«iDn' SyuMMUar taw ieriea> 


I and Inalltutiont 



Swan Tape Drive 

■ QIC -40 operating standard 

■ Network compatible 

■ FuH 1 year warranty 
SWAN 40MB Onve, Internal • 

SWAN 40M8 Drive. External ■ 


$339 

$429 


Swan AT-Style Keyboard 

■ 101 Key ’Touch ft CItch* 

Keyboard 

■ XT ft AT compatible 

■ Full 1 year warranty 



Call For Pricing on Taps Cartrldgaa! 



CALL TOLL FREE 1-800-468-9044 




SOFTWARE 


ALDUS 

Paoemake* (3 0).~™ $519.00 

AMKRICAN 

Desigo CAD (3 0) $154.95 

Design Cad 3-D $154.95 

ASHTON-TATE 

Byline $195.00 

dBase lll« $389.00 

dBase IV $CALL 

draw Applause $295.00 

FtameWorK II $399.00 


DAU SDri'W'ARK 




Sprint $124.95 

Eureka $104.95 

Paradox (2.0) $409i>0 

Ouatlro.M...... >......$149.00 

Reflex $89.95 

?^eliex Workshop -...$44.95 

SiOekick(unprolected) ... $54.95 

SKlekick Plus $129.95 

Superkey - $59.95 

Turt>o Basic -..$67.00 

Turbo C $75.95 

Turbo Developers Libry$2S9.9S 

Turbo Ughining.- -...$59.95 

Turbo Pascal ...$62.95 

Turbo Pascal N Mihds. $62.95 

Turbo Prolog $64.95 

Turbo Prolog Toolbox .-$64.95 
Turbo Tutor .-..—..-.-..$62.95 


Dac Easy Accounting ... 

.,,-$62.95 

Dac Easy Light 

....$39.95 

Dac Easy Payroll 

....$39.95 

Call lor Pricing on Tutors 

FIFTH GKNEItATION 

Fasiback Pius 

....$95.00 

FUNK 




Worksheet Utilities 

....$59.00 

GENERIC SOFTWARE 



Gen CADO 3-0 Modeling SCALL 

Gen CADD wrOot Plot . 

-..$89.95 

Call For Pricing on Ubrarlat 

IMSI 




LOTUS 












Symphony 

. $439.00 


QuickC $64.95 

Windows'386 $129.00 

Word Version 4 0 $21 9.00 

PC Works $129.00 

MIC'UOSTUFF 

Crossiah XVI $94.00 

MIGKNT 

Ability Plus $139-00 

PKTER NORTON 

Norton Commander -...$39.95 

Norton Utilities - ...$49.95 

Norton Advanced Utilities .$79.00 
PAPKRBACK SOFTWARE 

VP Expert $64.95 

VP Planner Plus $69.95 

QUARTERDECK 

OESQView - $75,00 

REFERENCE SOFTWARE 
Grammalik II $49.95 


tCP SHIPS IT 



BEDFORD 

Integrated Accounting $199.00 

BOEING 

Boeing Calc $209.00 

Boeing Graph.— $189.00 

BRODERBUND 

Graphics borary D<sks $24.95 

Print Shop- —.$39.95 

Pnnt Shop Companion $32.00 

Toy Shop $42.95 

CENTRAL POINT 

COPY II PC.—— $27.00 

Deluxe Option Board $109.00 

PC Tools Deluxe $44.00 


MKCA 

Managirtg Your Money ... $124.95 
MERIDIAN TECHNOI.OGY 

Carbon Copy Plus $1 09.00 

MK'ROPRO 

Wordstar Prof Ret 5 $249-00 
MICROLYliCS 

GOIer $37.00 

Word Finder —..$32.95 

MK'KORiM 

R BASE for DOS $439.00 

MICROSOFT 

Windows 2.1 $69.00 

PC Excel $299.00 

Bookshelf W CD ROM $CALL 

C Compiler $295.00 

Fkghl SinHJiator t3 0) ... $34.95 

FORTRAN $299.00 

Macfo Assembtef $99.95 

Learning DOS $34.95 

MS DOS & GW BASICSCALL 

Mouse $109.00 

Pascal $179.00 

Proieci $349.00 

CXBCk BASIC $64.95 


.SfinWAKK 

ISIIiNC 

First Publisher 

- $76.00 

First Publishtr^ Fonts 

SCALL 

Harvard Total PM II .. 

$369.00 

Harvard Graphres ..... 

$279.00 

PFS First Choice 

..$89.00 

Protessionai File 

$139.00 

Prolessionat Plan 

..$59.00 

Professional Wrrte .... 

$115.00 


Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 

(Even at these prices) You only pay TCP's standard shippir>g 
charge o' $4 00 per order Orders arriving before 3.00 PM Our 
lime will be s^lpped out same day H pan of your order rs back- 
ordered me remainder wnl be shipped UPS Ground FREE' 

n SECURITY 

■ Your Credit Card is not charged until your 
Older shipped 

We insure your order at no extra cost to you 
t..;sey is a financially strong and well 
established company 


SPRINGBOARD 

Newsroom Pro 

Ckp An I or III 

SYMANTEC 


..$49.95 

..$CALL 






TURNER HALL 




WORD PERFECT 
Data Perlect 

Executive — — . 

.$124.00 

Plan Perfect 

.$199.00 


CUSTOMER SUPPORT 

■ After suppon 

■ Kriowiedgeable staff, all graduates of 
I'jDsev'fc "Computer Boot Camp" 

■ aOvAPced warehouse materials 

Handling system assures your order n 
shipped out accurately A on lime ' 

■ Our IBM 5360 allows instant order and inventory status 

To order by mail w*- .v vcpi certiiied checi> pirrsaM crieck 

,* -.ueuii'i S company cr>M<>s ' 0 Sear Shipping SaOOtor 
—'r/.J'T i-rw l■.^pOWAnF ANtl ANY ACf-t CaBOiK 

’ ^*- <^ 9044 t at JAj png Chfroet Add $3 00 D*' »> 


¥ 


WordPerfect (5 0) 

xI':rox 

Ventura Publisher 


■ I. itiv.i t^wng reqoifedon APO FPO ak hi anororeifln 

Termt PRICES REFLECT CASH DISCOUNT. ADD 1 9‘« FOR 
MASTERCARD OR VISA 
ALL SALES ARE FINAL 

.'need or repairsd Jl Our 

400 C*'- 

•; subwaio cianpe ni 


V1S4 
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Microsoft. Excel. 

Complete Spreadsheet with 
Business | 

Graphics and | 

Data Base 

$299 
Microsoft' 


WordlL-rtcct 

$229 


VERSION 5.0 
Document Pnxessxtg 


MICE 


MICROSOIT 


LOGITECH 


1 ntJ 

CHIPS 1 

$98 

8087-1 

$199 

8087-2 

$147 

80287 

$179 

J 80287-8........ 

$239 1 


- $279 1 


$a$9 1 



MAGNAVOX 

9082 VGA 

14'* Color 
Monitor 
■ 17 VGA Modes 
■TilirSwivel Base 
I Analog Input Allows Virtually 
Unlimited Number of Colors 



$419 





HiRE/; 
MOUSE 

Uses 62% less 
de^ spece 

tdMtk>rEOA4VGA 
H^rwaigW 
w/Tectile Feedback 


BUS 

MOUSE. 

SERIAL 

MOUSE $79 


..$79 


Mouse — 

LOGITECH 

HiRez (320dpi) Mouse — 

.$109.00 

...$99.00 

Serial Mouse 

...$79.00 

MONITORS 



TTL Monochrome 

Amdek 4tOA Amber. 

Green.or White — -..$149.00 

Packard Bell Amber w/std $79.00 
|{GH/('GA 

Magnavox 8762 $249.00 

Samsung SC452C $219.00 

EGA 

Mitsubishi Diamorxj Scan SCALL 

Packard Bell 1431 S419.00 

Thomsort 4570 Mulliscan . SCALL 


+IARDWARE 

PC HARD DRIVES 

MINISCRIBE 

6436 30MB wiconl (68 ms} ..$339 

3650 40MB (61 ms) $349 

3053 40MB (25 m«) $579 

6085 71 MB (20 ms) $779 

skagatf: 

ST -225 M»«orH »MB (SS umI —. $259 
ST-238 '•'COM 30M8 ;«5 ms) ....$299 

ST -251-0 40MB (40 fT») $379 

ST-2SM 40Me,.-Hmt) $469 

ST 4096 MM8 |2S m») $629 


INTEL 

AboveBoard PS/286 $CALL 

AboveBoard 286 $CALL 

Call for Daughlsrboard Pricing 


MICRON 

2MB EMS Boards m Stock* 

Call for Infermatlen 8 Pricing 


(^Seagate 

. )6 80 MB H 

$ 629 ; 


ST-W6 80 MB HARD DRIVE 
28m8 Access 
20.000 MTfB 


R 1 N T 

The Professional 
Wont Processor 

Ir> 

BORLAND 

$124^' 

_ 


MAGNAVOX 






BS15RGB/CGA 

..$289 






MODEMS 

Hayes Sman Modem 
1200 baud Internal.—.— 

$259.00 

2400 baud Internal 

..SCALL 

Packard Bell External 
300/1200 baud 

$149.00 

2400 baud External — 

$179.0< 

Practical Peripherals 
2400 baud Internal 

2400 baud External 

$159.00 

$189.00 

Swan Technologies 



$119 


PC ADD ON BOARDS 

AST 

Advantage' (128K} SCALL 

Advantage Premium (5i 2K) . FOR 
Rampage 286 (5t2K).... PRICING 

SixPakPtus(64K).„ ON 

SixPakPremium (256K) ASTI 

ATI 

EGA Wonder - -..$1 79.00 


PARADISE 

Auloswtich 350 $149.00 

Autoswitch 480 $169.00 

Autoswitch Mono $159.00 

Paradise VGA- - $269.00 

VIDEO? 

VEGA Deluxe - $1 99.00 

VEGA VGA $299.00 

♦ tops 


Graphic Solution .—.—.$169.00 
VIP VGA™ - $299.00 

BOCA R1-:SKAUCH 

RAM Card X T or AT SCALL 

to Card XT Of AT $79.95 

EGA 480 - $139.00 

HERCULES 

Graphics Plus- $179.00 

In-Color Card $299.00 

Network Card Plus -..——.SCALL 
Other Hercules boards 
in stock... Call for price 

SWAN RAM CARDS 

Abovaboard Coma 
ktclMla Sofrwara U 

XT RAM CARD w OK $99.00 

AT RAM CARO wOK .—$119.00 
Ca'I For Pricing on. 
S12K/’MB.2MB Upgrades 




NsiPrinI 

$125.00 

TOPS Mac 

$164.05 

Tsleconneetor 


(DINS or DBS) .— 

$42 05 


Call for Pricing 
on Memory Chips. F 
MOlif 


.ry Chips. Prices 
are too volatile to listlll 


DISK-KOUNTS 


par box of $0 3.50 5.25 " 

BONUS D&t>D $16 »S $6 96 

MAXELL OS/DD $17.95 $9 96 

VERBATIM DS/00 $19 95 $9 95 

SONY OS/DO $16.95 $8 95 


Open: 8:OOAM-9:OOPM Mon-Frf. 
10:00AM-6.-O0PM Sal 
12:OOPM-8;OOPM Sun EOT 


TUSSEY COMPUTER PRODUCTS 


FREE 1 - 800 - 468-9044 
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614-237*4450 









SHARP’S NEW PORTABLE PC-7221 
IS SMALLER THAN COMPACT 



80286 with 10 MHz 
clock speed ensures 
extremely fast 
computations and 
graphics generations. 
Processor speed also 
switches to 6 or 8 MHz. 


MS DOS and GW-BASIC 
included. Some computer 
makers charge you extra 
for this software. . 


640KB of RAM , 
ex pandable to 1.6 MB 
internall y. The new 
Sharp PC-7221 accepts 
PC/XT and AT 
compatible software. 


Backlit , su pertwist 
LCD dis play has 4 gray 
scale levels and tilts for 
easy viewing.. 


Built-in 20 MB hard 
disk drive gives you fast 
access to data-bases 
.and large spread sheets. 
Also has 1.2 MBS'A" 
floppy disk drive. 


Standard Internal 
Ex pansion Slot lets you 
customize with full size 
PC AT compatible 
expansion cards. 


Small footprint takes ^ 
up about a third of the i 
space of a desktop . 1 % 
PC AT. ifi 


Stan dard color 
mo nochrome CRT port. 
there's also a dedicated 
slot for an internal 1200 
baud modem. 


Detachable PC/AT-stvIe keyboard 
features separate cursor and / 
numeric keypads. For further ease, 
keyboard angle is adjustable. 


Shar p q ualit y, from our \ 
Mem phis. Tenn esse e facilit y. 



O piionaf external expansion unii 

you 4 additional slots. It 
mounts underneath main unit 
without enlafftinf* the c omputer's 
small fcH/tprint. 


Of the leading names 
in compact portable PC s. 
Sharp’s new PC-7221 has the 
smallest footprint. And it’s 
loaded with features the 
others don’t have. Or charge 
extra for. The PC-7221 with 
20 MB hard di.sk has a sug- 
gested retail price of $3995. 
In addition, there’s the very 


affordable PC-7202 with 
twin 5 14" floppy disk drives. 
It’s an ideal workstation for 
networking and retails for 
$2995. For more details, .see 
a Sharp dealer or call 
1-800-BE-SHARR 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 


CIRCLE 118 ON READER SERVICE CARD 
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TAKE IT OR LEAVE IT 


PORKBLES.™ 

DESKTOP 


\ The best portable PCs still fall 
short of the abilities of the best 
" desktop PCs. But the differ- 
ence is now a gap, not a gulf, and that 
means you’ll find that a portable PC could 
be the only PC you’ll ever need. 

The ideal desktop-replacing portable 
has a IS- to 20-pound weight, an 80286- or 
80386-based processor, room for several 
megabytes of memory, at least 30MB of 
hard disk storage, an illuminated screen 
with EGA- or VGA-level monochrome 
resolution (color would be nice, but the 


technology doesn’t exist yet), a keyboard 
with separate numeric keypad area or the 
ability to plug in a full-size keyboard or nu- 
meric keypad, and room for one or two PC 
or AT bus expansion slots that could be 
filled with a network adapter card, a PC- 
to-mainhame (IRMA) card, a fax board, 
or a color video card. For a significant 
fraction of users, battery power is crucial. 

Except for the battery, the description 
of the perfect portable isn’t dissimilar from 
that of the perfect desktop PC. And no 
wonder — you shouldn’t give up power just 
because there’s a handle on the system 
unit. 


FOURCIASSES Portable PCs faU into 
four tough categories. Think of four quad- 
rants based on combinations of “less (or 
more) filling” and ‘ ’tastes great’ ’ — or por- 
tability and power, respectively: 

■ Lightweight battery-operated laptops 
with limited processing power (limited 
compared with what you find on the desk- 
top), ranging from non-IX)S Tandy lap- 
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tops to 8088/8086-based NEC, Toshiba, 
and Zenith machines with lOMB and 
20MB hard disks. Most of the excitement 
in the DOS-to-travel market in 1986 and 
1987 took place here (for example, with 
the now-defunct Zenith Z-171, which the 
IRS bought by the carload in early 1986), 
but these machines lack the power to tun 
1988’s applicaUons at a serious pace, to 
say nothing of future OS/2 applications. 
This is the quadrant where size plays the 
biggest role in buying decisions, and the 
only category in which a nonilluminated 
screen might make sense — but only on the 
least expensive machines. The most inter- 
esting laptop machine in this category is 
the Toshiba TIOOO (6 pounds, one drive, 
$1,199). Buy one as a traveling adjunct to 
your desktop PC, never as a replacement. 
Taster's summary: Less filling, tastes 
weak. 

■ AC-only sewing-machine and lunch- 
box-size units with 8088/8086 processors, 
5!4-inch floppy disk drives, and 9-inch 
CRTs or first-generation backlit LCD 
screens, such as the original Compaq Por- 
table. Only Sharp continues to display 
much interest in this category. It’s unlikely 
you’ll see any more introductions in this 
near-beer category, because it’s only mar- 
ginally more expensive to build in a CPU 
for grown-ups. Too filling for such weak 
taste. 

■ The 80286- and a handful of 80386- 
based clamshell- and lunchbox-style por- 
tables with limited battery power (less than 
2 hours), illuminated LCD screens, 3'/^ 
inch floppy disk drives, and, usually, hard 
disks. A few make provisions for 8- or 16- 
bit expansion cards through small expan- 
sion boxes. Less filling, tastes great. 

■ AC-powered 286 and now 386 porta- 
bles, with either S'A- or S'/z-inch floRry 
disk drives, almost invariably with fast 
(under 40-millisecond average access 
time) hard disks, and all with illuminated 
screens (LCD, electroluminescent, or gas 
plasma). Some units are wide enough fora 
separate numeric keypad on the keyboard. 
Many have room for expansion ciuds in- 


ternally or in clip-on bustles. You’ll find a 
mix among clamshell laptops for strong 
laps, lunchboxes,and sewing-machine 
configurations; the latter two designs typi- 
cally have detachable keyboards. Compaq 
was the pioneer in this field, but it’s getting 
to be a crowded field. More filling, tastes 
great. 

This article reviews 12 80286- and 
80386-based portables from the latter two 
categories. You’ll find at least one with 
enough features to rate as both your desk- 
top and your portable PC. All 12 have 
80286 or 80386 processors and hard disks, 
and all acconun^te at least one 8- or 16- 
bit expansion card internally or in an ex- 
pansion unit. 

If you’re really serious, you’ll consider 
only 80386-based PCs, including porta- 
bles. While both 286 and 386 systems can 
run OS/2, only a 386 provides a future 
with no limitations. The Intel 80286 chip 
represents too many compromises. Al- 
ready, some important programs have 
386-specific versions (Paradox, Q&A) 
that won’t work on 286 KIs. (You still can 
buy general versions of these programs 
that tun under any chip that tuns under 
MS-DOS.) And there’s a real chance that 
the operating system that succeeds DOS 
won’t be OS/2, but OS/2-386 or OS/2 2.0 
(two likely names for Microsoft’s 
1989-1990 386-only second round of 
OS/2). In the interim, you can get real util- 
ity from 386-only DOS-extending multi- 
tasking programs: Microsoft Win- 
dows/386, DESQview, Concurrent DOS 
386, PC MOSI386 (see “The Taskmas- 
ters: Real 386 Operating Environments,” 
PC Magazine, November 24, 1987). They 
let you load and run several DOS applica- 
tions at the same time. 

One other drawback to the 286: few 
80286 chips are available in low-power 
CMOS (complementary metal-oxide 
semiconductor) versions, while the 386 is 
CMOS by design. Non-CMOS chips 
would overwhelm battery-powered ma- 
chines. No portables based on the new In- 
tel 12-MHz 80386SX processor are avail- 



Searchingfor a portable 
computer that can 
double as a desktop PC? 
The perfect desktop- 
replacing luggable may not 
yet exist, but these 12 
286 and 386 contenders 
makefidl-Junction 
portability a reality. 
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able yet, but they will be shortly. The 
386SX is a CMOS design. 

EXPENSIVE-^WD WORTH IT The 

machines reviewed here represent serious 
investments. With the exception of the 
Dataworld Portacomp II, they cost $4,000 
to $8,000 list price with IMB RAM and a 
hard disk. The newer and quicker Com- 
paq, Zenith, and Toshiba 80286 portables 
are $5,500 to $6,000 list with 40MB 
drives; in comparison, a desktop 12-MHz 
Compaq Deskpro 286 system unit with 40- 
MB drive is ^,200, plus $425 list for a 
monochrome display and adapter. Most of 
the 80386 portables ate $7,500 to $8,000 
with 40MB drives; desktop 16- and 20- 


Without all the extras, 
prices of the DOS- 
to-travel machines 
aren’t wildly out of line 
with comparably 
powered, name-brand 
desktop units. 


MHz Compaq Deskpro 386s ate about 
$6,500 and $7,500 with 40- and 60MB 
drives. 

Thus, prices of the DOS-to-travel ma- 
chines aren’t wildly out of line with com- 
parably powered, name-brand desktop 
units. On the other hand, you can find at 
least two dozen hard disk/80286-based 
systems for $2,000 or less (see “The 
Cheapest ATs Ever,” PC Magazine, Feb- 
ruary 16, 1988), and 80386-based 16- 
MHz systems are fast becoming a com- 
ntodity item with system prices (40MB 
hard disk, monitor, and video card) of 
around $4,0(X). 

If you do plan to use your portable as a 
desktop machine, you may ne^ or want to 
add a separate keyboard ($100 to $150) or 
numeric keypad for those machines that al- 
low it, an EGA or VGA color monitor 


($3(X) to $6(X)) for your desktop, a separate 
EGA or VGA video card if your portable 
can’t output better than CGA ($200 to 
$500), and an expansion bustle or box 
($2(X) to $500) if it isn’t included. 

When you’re all done, you’ll pay an ex- 
tra 25 to 50 percent for the freedom of por- 
table computing. Too high? Don’t forget 
that the re^ cost of a PC also includes soft- 
ware, training, maintenance, and support. 
Over the 3 to 5 years of a PC’s life, the 
hardware represents a minority share of the 
complete cost. 

IMPROVED SCREEN TECHNOLOGY 

In addition to processor type and unit con- 
figuration (clamshell, lunchbox, sewing 
machine), you have a choice of display 
types. The Compaq Portable n has a tradi- 
donal, 9-inch-diagonal cathode-ray tube — 
the best screen in the biggest and bulkiest 
system unit. It’s the only display that com- 
petently converts colors to gray scales. 
(Most others reviewed include a utility to 
remap colors as limited shades of black 
and white.) Oddly, Compaq never opted to 
install a 9-inch EGA or VGA color CRT in 
its now-aging unit. If there ever was a time 
to build in color, it’s probably past. Most 
users who want color when they’re travel- 
ing borrow a color monitor at their destina- 
tion. 

The other 1 1 portables use one of three 
types of flat-panel displays; 

■ Liquid crystal displays (LCD) and su- 
pertwist LCDs with separate backlit illu- 
minating panels. LCDs provide anywhere 
from 3:1 (standard LCD, no backlighting) 
to 12:1 (supertwist, backlit) contrast ra- 
tios. Power consumption is minimal, 
about Vs watt without illumination, 7 to 10 
watts with. LCDs are also the cheapest 
flat-panel technology to produce. They’re 
slow to update; fast-moving graphics and 
scrolling create temporary screen blur. 
Only recently have LCD screens advanced 
beyond CGA-level 640 by 200 resolution 
to EGA-level 640 by 350, with VGA-level 
640 by 480 in the offing. To achieve the 
resolution, you need both a video control- 
ler and a screen capable of that output. 

■ Gas plasma, the glowing led-and-or- 
ange displays on Compaq and Toshiba 
portables. Like LCDs, they have limited 
ability to translate color to more than a 
handful of gray shades. They provide ade- 


H 


The Price-Portability- 
Performance Triad 


P ortable PCs fall Into lour categories 
based on power and portability: 
battery-powered versus AC-only and 8088/ 
8086 versus 80286/80386. The bulky, 
heavy Compaq Portable and the IBM 
Portable PC were the first transportable 
PCs (lower-left quadrant): this is an all-but- 
defunct category. Battery-powered 8088/ 
8086 portables (upper-left quadrant) were 
the first serious DOS-to-travel machines. 
Look for the biggest growth in the next year 
in battery-powered 60286/60386 portables 
(upper-right quadrant). Most of the dozen 
machines in this review are In the AC-only, 
80286/80386 category (lower-right 
quadrant): powerful, as long as you're near 
an electrical outiet. 

The most exciting possibility for a truly 
go-anywhere machine is a no^isk-drive, 
80286-based laptop with several 
megabytes of memory. It coukf weigh 
under 5 pounds and would have a desktop 
docking station with a hard disk and 
expansion slots. Look for at least one such 
portable in the next 6 months. 

Within each quadrant, machines are 
ranked according to weight and power. The 
size of the bubble is a relative indication of 
cost. — Bill Howard 
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BATTERY POWER, 8088/8086 


BATTERY POWER, 80286/80386 
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Portability « mainly 
low weight and 
small size. Also: 
battery power and 
kte, ruggedness. 


20 


25 


>30 


Filofai & Cross pen 

O 


Tandy 102 


Toshiba T1000 





Compaq Portable 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Pr»«ie8 

8060 

8006 

80286 
84 MHz 

80286 

10-12 

MHz 

00286 

1840 

MHz 

80386SX/ 

80386 

12 MHz 

00386 

16 MHz 

30 MHz 

00386 
25 MHz 


AC-ONLY, 8088 8086 ■ AC-ONLY, 80286/80386 


POWER ^ 


Power is mainly 
processor type and 
speed. Also: 
amount of RAM, 
bus bancKvidth (8-. 
16-. 32-bit), wait 
stales. dM( size 
and speed, video 
type and speed, 
and number of 
expansion slots 
(H any). 
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quate contrast and (typically) 640 by 400 
resolution, commonly called double-scan 
CGA (each of the 200 CGA lines is 
scanned twice). Power consumption is 
high (25 to 35 watts), and the displays be- 
come quite warm to the touch. 

■ Electroluminescent displays, a promis- 
ing newcomer held back until recently by 
high costs (up to $1 ,(XX) a panel, but now 
half that in volume). EL displays draw 
about 1 2 to 1 5 watts and provide up to 20; I 
contrast. The screens are yellow on gray. 


Perhaps the most 
common use for a 
portable’s expansion slot 
is to add a VGA 
or EGA card for demos. 


some with a switch to reverse the colors to 
gray on yellow. Among machines tested 
here, they’re optional on the two Dolch 
portables. 

REVIEW CRITERIA To be reviewed, 
the machines had to meet five criteria: por- 
tability; current availability; 80286, 
80386SX, or 80386 processor; hard disk 
built in or available; and the ability to ac- 
cept industry-standard 8- or 16-bit expan- 
sion cards internally, in a clip-on bustle, or 
in a compact expansion unit capable of be- 
ing readily transported. 

We included the expansion slot require- 
ment because many users want to set up a 
mininetwork on the road, such as a half- 
dozen accountants running a field audit. 
They need the slot for a network card . Oth- 
ers want to hook into a mainframe using a 
network card. Perhaps the most common 
use for the expansion slot is to add a VGA 
or EGA card and use the machine as a por- 
table demo unit, hooked up to a color mon- 
itor. Most portables can directly drive a 
color monitor at CGA resolution , but CGA 
isn’t good enough for serious users and 
hasn’t been since August 1984, when IBM 
unveiled EGA. 


OTHER CHOICES If your expansion 
needs are specific (you know what you’ll 
be putting in the slot), you might also con- 
sider the GRiDCase 1530, an Editor’s 
Choice in “Planes, Trains, and Automo- 
biles: 12 Portables for the Road” (PC 
Magazine, March 29, 1988). The GRiD- 
Case has a proprietary internal slot that can 
be filled with GRiD-designed VGA, 3270- 
emulator, or Ethernet LAN cartridges. It 
also has eight ROM sockets intended for 
custom software used by salesmen or field 
reps. It’s $4,695 with a 12.5-MHz 80386 
prtxessor, two floppy disk drives, plasma 
display, and battery power. You can also 
add an optimistically priced ($999) five- 
slot expansion box that’s suitable mostly 
for use as a nontraveling docking unit. 

Another contender, NEC, wasn’t rep- 
resented because it was upgrading its 
$3,995 APC IV, a 10-MHz 80286 AC- 
only 20MB portable with two full-length 
16-bit slots built in. 

The 12 reviews are arranged in alpha- 
betical order by company name. 

— Bill Howard 


Bill Howard is an executive editor of PC 
Magazine. 


COMPAQ COMPUTER CORP. 

Compaq Portable II 

Old friends can be the best friends, but re- 
unions are often disappointing. The Com- 
paq Portable II Model 4 was hot news a 
few years ago, but today it’s neither tech- 
nologically exciting nor price-competi- 
tive. The Portable II’s sewing-machine de- 
sign and 26-pound weight make it the 
largest and heaviest machine reviewed in 
this roundup. 

The Portable II is a $4,443 8-MHz 
80286-based computer with 640K RAM, 
a single 360K 5'/4-inch floppy drive, and a 
20MB 85-millisecond hard drive. The test- 
ed unit also included an 80287 math co- 
processor. This machine is approximately 
the same weight but with sm^ler dimen- 
sions than the original Compaq, the 8088- 
based Compaq Portable . 

To set up the Portable II you merely 
place the machine on its side, put up the 
lower-body support, snap two locking de- 
vices to release the keyboard, remove and 


plug in the power cords, plug it into a pow- 
er source, and flip on the switch. 

When the system boots up, one of the 
Portable IPs strongest features becomes 
apparent; the screen is terrific. Compaq’s 
dual-mode green screen displays text in 
720 by 350 resolution and is much more 
comfortable to look at than LCD, electro- 
luminescent, or gas plasma screens. In 
graphics mode the screen switches to 
CGA-compatible 640 by 2(X) resolution. 
This display uses a conventional cathode- 
ray tube (CRT) and is a major tea.son for 
the computer’s relatively large size and 
weight. The Portable II is the only machine 
reviewed here to use CRT technology. 
Graphics ate not displayed with a true as- 
pect ratio. 

The keyboard doesn’t add much to the 
unit. It has 84 full-sized keys with 10 func- 
tion keys, a numeric/cursor-control key- 
pad, and LED indicators for CapsLock, 
NumLock, and ScrollLock. The keyboard 
is not very responsive, however, offering 
little tactile feedback while being very sen- 
sitive to even a light touch. In the begin- 
ning it’s especially easy to find yourself 
typing unwanted characters when your fin- 
gers are merely resting. 

The unit has four expansion slots, two 
8-bit and two 16-bit. Two are used by the 
video card and by the floppy-and-hard- 
disk controller, so only two others are ac- 
tually available for options. The Model 4’s 



FACT 


FILE 


Compaq Furtable II 
Compaq Computer Corp. 

20555 FM 149 
Houston. TX 77070 
(713)3704)670 

List Price: Model 2 with 256K RAM. two 
5‘/4*UKh 3()0K lloppy disk dnvcs, 

Model 4 w ith 640K RAM , one 5*'4-inch 
360K floppy disk drive . 20M B hard disk . 
S3.999; MS-DOS 3.2. $95; canning ca.ses: 
nylon. $89; leather. $225. 

In Short: The Compaq Portable 11 is a prov- 
en 8-MH£ 286 pi>nable computer, but its 
heavier weight and relatively slow speed re- 
flect the older design of this unit. It’s a fine 
machine but is no longer either price- or fea- 
tures-competilivc w ith newer computeri 
from Compaq and others . 

Cl<^E~686 ON READER SFRViCfc CAfiD 
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◄ 

The Compnif Poruihle II. weifflmifi hi ai a hefty 
26 pounds. Ls the ancestor of the lii(hter 
ConifHiq portables review ed in this issue. The 
nuichine's hifih-resolution i^reen-on-black CRT 
.screen is a nuijor contributor to its e.xtra 
weiffhl. 


standard 64()K memory can be expanded 
to a total of 2. 1 MB without taking up an 
expansion slot by using an optional 1 .5MB 
system memory bt)ard that plugs into the 
bottom of the motherboard. Once that 
board is in place, another optional memory 
board that docs use a slot can hold up to 
2MB. bringing the total possible memory 
configuration to 4. 1MB. 

The Portable IPs 8-MH/ system cUx'k 
was fast when this machine was intro- 
duced. but now it’s the slowest of the ma- 
chines tested in this review . In all memory 
tests the Portable II is just as fast as an 8- 
MH/ IBM PC' AT. The 85-ms. 2()MB 
hiird drive is alsi) slow, lagging behind the 
39- to 28-ms. drives usually installed in 
AT-compalible machines. The 36()K flop- 
py drive, long the standard of the K" and 
XT world, is cerlainly usable, but its low 


The Compaq Portable 
IPs documentation 
is noteworthy because 
it is both so extensive 
and so well done. 


capacity is an inconvenience when compa- 
rable machines use 1.2MB Hoppics or 
even 720K or 1 .44MB 3'/’-inch floppies. 

Standard interlace pons on the Portable 
II include a parallel port, serial port, and 
plugs for external RGB or composite mon- 
itors. 


The Compaq's diKumentation is note- 
worthy because it is both so extensive and 
so well done. Ample use of illustrations 
and clear explanations, combined with 
helpful divider tabs and indexes, make the 
manuals very helpful for those users who 
ever liKtk at them. In reality, many owners 
may never know how good the Compaq 
diKumcntation is and assume that it's typi- 
cally abstruse and ptxirly written — neither 
is the ease. 

The Compaq Portable II is basically a 
dated machine. Its appealing screen helps 
it to qualify for both desktop and on-the-go 
status, but its large size, heavy weight, rel- 
atively slow performance, and noncom- 
petitive price suggest that it is a machine to 
pass by. You sure wouldn't want to carry 
this baby through too many airports. 

— Bruce Brow n 


The Porlahtf II has four expansiou 

slots, two of which are avaitahU' for options. 
You can hrinf> the total memory to 2 . 1. Mil 
without usitift an e.xpttnsion slot, ami memory 
ithittons eon .sacrijiee a .slot to upstrade the 
memory capacity to 4.! MB. 
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COMPAQ COMPl TKR CORP. 

Compaq Portable III 

Pul away ihe sewing machine and take out 
your lunchbox. Compaq’s Portable III is a 
clear winner over the company’s other 286 
design m(xlel, the Portable li. The newer 
Portable III is smaller, lighter, and half 
again as fast. Naturally the advantages 
come at a higher price, but the only major 


drawback to this machine is that it has no 
internal standard expansion slots. 

The Portable HI is a 12-MHz 80286- 
based computer with standard 640K RAM 
and a 1 .2MB Hoppy disk drive. There is a 
lower-priced Portable III called the Mtxlel 
20, which has a 2()MB hard drive, but the 
tested unit, designated the Model 40, 
comes with a speedy 4()MB drive — more 
appropriate for uxiay’s computing, btith in 


the office and on the go. The tested unit 
also came with an exira512K RAM, an 8- 
MHz 80287 copixKessor. and an internal 
1 .200-bil-pcr-sccond mixlem. 

The Model 20 lists for $4,999 and the 
standard-configuration Model 40 costs 
$5,799. The test unit totaled $6,518. Not 
included in that price is a fantastic leather 
case that costs $225— expensive for a bag. 
but less than 5 percent of the total system 



The ConifHiq Portuhlc III is ihe souped-up. 
stripped-down version of Compaq's other 2H6 
nuhlel. the Compaq Portable H . Lighter and 
faster than its predecessor, the C ompaq 
Portable III gives you a 4()MH hard drive, gas 
plasma screen, and IBM Pnfumced-style 
keyh(Htrd for 55. 799. The Compaq Portable III 
with a 2()MB lutrd drive retails for $B00 less. 


The Compaq Portable III has no internal 
e.xpan.sion slots . An extra $199 will buy you a 
piggylHick expansion unit tiuit holds two full- 
length hoards. 


PC MAGAZINE ■ O C T O B E R M. t 9 8 8 
98 


Which of these 
programs 

the #2 PC database 
in the world? 


□ Oracle* 

□ Paradox* 

□ DataBase* 

□ PC/Focus* 

□ R:base* 


Trademark abbots inocale trademarks of respective manutacturers 
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cost, and the carrying comfoit, not to men- 
tion the added dian compared with the $89 
nylon case, makes it an easily justifiable 
add-on purchase. After all, you need a 
case, right? You might as well get the 
more comfortable one so that you’ll carry 
the machine around more often and, theo- 
retically, be more pnxluctive. MS-DOS 
3.3 costs an additional $120. 

How heavy is 20 pounds? From office 
to car to hou.se. it's not too much. When 
you're walking 12 Manhattan blocks with 
the temperature at 96 and the humidity not 
far behind, 20 pounds becomes a good 
workout, even with a good case. After 10 
or IS minutes you start thinking about bal- 
anced loads and how soon you can switch 
to your other aching shoulder. Anyone 
used to lugging around earlier Compaq 
models will find the Portable III easy to 
cany. Laptop owners who "move up” 
will not be terribly happy with the extra 
weight. 

The gas plasma display screen is a plea- 
sure to use. After you open the unit by tak- 
ing the keyboard off the front, you unlock 
the screen and let it swing forward, up, and 
back. You can use the computer with the 
screen in its locked 90-degree position, but 
it's more comfortable tilted back to about 
105 degrees. The light-otange-on-dark-or- 
ange screen has just one control, for 
brightness. This screen is not as nice to 
work with as the earlier Compaq dual- 
mode screens, but it’s pretty good— much 
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C'ompwi PorUblf III 
Compaq Computer Coq). 

20555 FM 149 
HkHiston. TX 77070 
(7l5)?7(M>ft70 

List Prkr; MikIcI 20 v-ith WOK RAM.iwtc 
1.2MB Hoppv disk drive. 20MB harddisk. 
S4.999; Mode! 40 with f*40K RAM. 40MB 
hard disk. S5.799: 1 .201Lbps nmdem. $.VI9; 
nHxlemcard. S50; IX)S Si20;cvT>int! 
cases: nylon. SX9: leather. S225- 
In Short: The Portable III MfxJel 40 is a 20- 


pound. 1 2-MH/ 2Kri machine ith a speeds 
40MB dnvc and a hi^h-quuliis gas plasiiu 
screen It's a hit pricey and lacks inlemat 
standard expansion slots, but the quality is 
top-flight. 

OnCLEIONHEADCn SEWlCfOnD 


better than most LCD screens — and its 
lighter weight and smaller size are key fac- 
tors in the Portable Ill’s improved size. 
Users with graphics in mind should note 
that the off-spec aspect ratio results in flat- 
tened circles. 

Take it home After using this unit 
and the faster 386/20 unit with the same 
case and screen. I've rethought the role of 
luggable computers. This unit is comfort- 
able enough to use for hours on end at the 
office and light and easy enough to pack up 
and lake home every night. With this or the 
386/20 unit on your desk, you'll regain 
some of the space taken up by larger XT- 
or AT-sized units and still have enough 
speed and storage space for most applica- 
tions. As a laptop user. I'm used to consid- 
ering portables as "exOa" computers, but 
these machines could qualify as “only" 
computers in my book. 

The keyboard is permanently attached 
to the computer with a coiled cord that lets 
you work about a yard away from the 
screen. An extra foot or so would be an im- 
provement. The keyboard on the Portable 
III (different in this case from the 386/20) 
is very similar to the original IBM PC AT 
keyboard, except that the ten function keys 
are arranged horizontally across the lop of 
the keyboard. The keyboard's feel is a 
slight improvement over those on previous 
Compaqs; the keys feel less mushy and 
more responsive. 

By using a special memory interface 
board, which takes sets of either 256K or 
I MB chips, you can increase the system’s 
RAM to 6.6MB total. The unit performs 
about I Vi times as fast as an 8-MHz IBM 
PC AT, consistent with its 1 2-MHz rating. 

The 40MB hard disk drive is rated by 
Compaq at less than 30 milliseconds aver- 
age access time, also consistent with our 
findings. External ports on the Portable III 
include a parallel port, a serial port, and an 
RGB external monitor port. 

The manuals that come with the Porta- 
ble III are typical Compaq — read "very 
good.” They include lots of illustrations 
aixl charts, as well as functional topics log- 
ically separated by divider tabs. 

Unfortunately, you cannot add third- 
party expansion boards to this machine in- 
ternally. You can purchase an Expansion 
Unit for $199 that fits on the back of the 


unit and holds two interface cards, but to 
work around the liability this way some- 
what defeats the machine's portable de- 
sign. If, however, you want to use the Por- 
table III on a network in the office, the 
Expansion Unit lets you hook up while 
you're in the office and then work on your 
own elsewhere. 

The Portable III Model 40 is a solid per- 
former that can be equally functional at the 
office, at home, and on the road. There are 
no internal expansion slots, but Compaq 
will be happy to sell you all the extras 
you'll ever need, including an external ex- 
pansion unit. Like all Compaqs, this unit 
seems a bit pricey, but steep discounts 
from dealers may pul Compaq quality 
within your grasp. — Bruce Brown 


COMPAQ COMPUTER CORP. 

Compaq Portable 386 

Yesterday’s screamer still makes a lot of 
noise. Wien the 20-MHz version of the 
Compaq Portable 386 appeared, it was one 
of the two fastest computers in the PC mar- 
ket; the other was Compaq’s desktop ver- 
sion. Today the Compaq Portable remains 
among the fastest luggables around, and 
it's still a top choice if you're looking for 
this much power and expandability in a 
portable computer. 
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Compaq Portabk' 386 
Compaq Computer Ciwp. 

2(1555 FM 149 
HousHhj.TX 77070 
(713)3704)670 

!.lst Price: Model 40 u ith I M B RAM . one 
SVi-inch 1 , 2MB lloppv disk drive. 40MB 
hanl disk. $7,999; Model 100 with 100MB 
hard disk. $9,999; 1MB RAMc\pansu>n. 
$599; 1 .2(K>-hps internal modem. $349; 
2.400-hps internal mixlcm. $.599; mixlem 
card. $50; .MS-DCS 3.2. $95; M.S1X)S 3.3. 
$120; carry ing cases; nvion. $89; leather. 
$225. 

In Short: This is the poriahle ctimpuier w ith 
which others are compared The Portable 386 
is expensive, but it's vers fast, has more than 
adequate screen aiKl keyboard, and holds its 
ow n as an office desktop machine as well as a 
portable. 

CIRaL6a4 ON'R£>^RSCRVIC£CAnO 


PC MAGAZINE ■ O C T O B E R I I. 1 9 8 8 
100 



DATAEA5E 



Surprised? 


You may be, but others aren’t. 
Discriminating application developers. 

1C managers. MIS professionals. VARs. 

End users. Anyone who’s experienced a 
DataBase® seminar Or seen DataBase in 
action. Even International Data Corporation 
wouldn’t be surprised. Their study, published 
in June 1988, showed that in 1987 DataBase 
shipped more units than any other PC 
relational database management system in 
the world. Except one. 

Why are so many people so enthusiastic? 
Because they’ve watched DataBase reduce 
weeks of programming to hours. Seen 
DataBase give developers the freedom to 
concentrate on what they want to do, without 
getting bogged down in how to do it. They’ve 
envisioned an end to applications backlogs. 


Anticipated satisfied users. And seen their 
expectations realized. 

If you’re currently evaluating databases, 
call the toll-free number. See why #2 in the 
world is #1 in understanding application 
development. If you qualify, you’ll receive a 
free evaluation copy of DataBase! Or we’ll tell 
you about the next DataBase seminar. See 
for yourself why you can’t afford to ignore #2. 

DataBase International, Seven Cambridge 
Drive Trumbull, Connecticut 06611. In CT call 
203-374-8000. 

1-800-334-EASE 

^ DataBase 

INTERNATIONAL 


© 1968 OalaEaseimemational Inc <>?DaiaEase>saregeteredlrademarko>DaiaEaseinierrtauonal.lnc 


* LirrMed time offer Restrictions apply 




A 

The Compaq Portable JHb’s laek of imertuil 
exfHmshm slots is its biftftest liability, /^.v with 
the Compaq Portable III, an optional $199 
expansion unit supplies two full- length 
expansion slots. 


true aspect ratio, a shortcoming shared by 
all lunchbox-style machines. ThisolT-spec 
ratio means that pie charts appear slightly 
flattened, for example. 

The Portable 386's keyboard is the best 
Compaq has made to date. It has more ac- 
tion than previous units and has a layout 
similar to the latest keyboard from IBM. 
except that there are no extra cursor-con- 
trol keys — just the typical dual-purpose 
numerie/cursor-contn>l keypad. 

Compaq uses its memory well, achiev- 
ing ncar-/.cr(>wait-statc pcrfomiancc by 
holding pages of memory at once, saving 
significant amounts of time when referring 
to infonuation already in memory. The 
Portable 386 has no internal standard ex- 
pansion slots, but depending on the propri- 
etary memory expansion board chosen. 


The 20-MHz Compaq Portable .386 is the 
powerhouse portable that set the standard for 
DOS-to-go. This $7,999 lunehhox miHlel 
includes a gas plasma display, an IBM 
Enhaneed-type keyboard, a 40MB hard disk, 
and IMBRAM, witha lIXIMB hard disk and 
10MB RAM as options. 


from knowledgeable computerists — un- 
less they’re carrying them. Ux). Still. $225 
is a lot of money to pay for a carrying case . 
no matter how nice it is. and the Portable 
386 itself elicits a similar response. The 
standard I MB version without copnxtes- 
sor or nnxicin lists for $7,999. The tested 
unit costs $9,917. The $225 case and $120 
MS-DOS 3.3 are extra. 

At roughly 20 pounds, the Portable 386 
is reasonably carryable. If you walk very 
far. you might want to buy a luggable car- 
rier. but for short distances I found this sys- 
tem's weight acceptable — the well-de- 
signed case helps a lot. 

The gas plasma screen has a 6-tO by 4(K) 
resolution that I found perfectly clear and 
readable. I don't work with graphics 
much, so I'm not bothered by the lack of 


More than just a pricey status symbol, 
the Portable .386 is a dream machine for 
people who need a road computer that can 
handle large or speed-dependent applica- 
tions — and who don’t want to deal with 
transferring files between office and porta- 
ble machines. This very classy lunchbox- 
style portable computer is the standard-set- 
ter for its configuration as well. Within its 
16-inch-wide. 9.8-inch-high. 7.8-inch- 
deep box nestle a 20-MHz math copnx'cs- 
sor. 2MB of 32-bit RAM with rtxrm for 
8MB more, a very fast 4()MB hard drive, 
and a 1 .2(X)-bit-pcr-second mtxlcm. The 
gas plasma screen is a charmer with light- 
orange characters on a dark-orange back- 
gmund. 

When carried in its black leather case, 
the Portahle 386 attracts envious looks 
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Most offices have only one laser printer. So user 
access can be a real pain. But a Local Area Network 
can cost twice as much as the printer. And buy- 
ing a laser for each user is out of the question. 

That’s why The Logical Connection makes 
everyone happy. You, because the cost is low, 
your employees, because they each get a laser 
virtually at their hngertips. 

With The Logical Connection you can put the 
printer in a central location. Users access it in 
seconds from their own terminals with the new, 


simple and convenient, memoiy-resident,“Pop-Up’,’ 
switching menu. Then, The Logical Connection 
takes over. If the printer is occupied, it holds each 
job until its current woric is finished, 
automatically printing each new 
job in turn. 

No wonder /’Cjl/AG4Z/iV£' 
has twice named The Logical 
Connection its Editor’s Choice. In 
fact, they called it, “. . . more than 
logical — maybe inspired . ” 


• f • 

■ I ■ 
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CHOICE 


Everybody^ ha5)py with 
the Lodcd Connection. 


11200 Industhplex Blvd., Baton Rouge, LA 70809 
SALES OFHCE: 1322 Bell Avenue. Suite lA. 1115110. CA 92680 
(800) 225-2775 ( 714) 259-0541 
The Logical Connection is a trademark of Fifth Generation Systems, Inc. 

Pop-Up is a trademark of Popular Pr^rams, Inc. 



The makers of FASTBACK and FASTBACK PLUS 
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Our name has been on millions of monitors. 


it’s just been spelled differently. 


14" Superscan, VGA, EGA, and CGA color 
and 12" monochrome monitors available now from your dealer. 

# GoldStar 

The Brightest Star in Electronics 

CIRCLE 150ON READER SERVICE CARD 

Goldstar Technology, Inc. 1130 East Arques Avenue Sunnyvale, California 94086 (408)737-8575 

"Eagle" video image c Truevision. Inc. 1966 




■ 286- AND 386-BASED PORTABLES 



At $1,975, the 80286~based Datawortd Portacomp II is a cneap alternative to better-known 286 
portables. Housed in a box nearly identical to that of the Compaq Portable III and 386. the 
Portacomp II doesn ' t sacrifice performance for price . The backlit supenwist LCD screen won ' t 
win any awards, but the Portacomp II provides two unoccupied full-size expansion slots, an 
optional 40MB hard disk, and a keyboard that's a pleasure to use. 


memory can be added in increments of 
I MB. up to a system total of 10MB. 

A 360K/1.2MB S'A-inch Ooppy disk 
drive is on-board the machine. The tested 
version of the Portable 386. known as the 
Model 40, also comes with a 40MB hard 
disk drive with an average access time rat- 
ed at less than 30 milliseconds. A Model 
100 with a lOOMB drive is available for 
$2,000 more. 

One parallel port and one 9-pin serial 
port are standard, as well as a port for an 
external RGB monitor. On the middle of 
the back of this unit, as with the 286-based 
Portable III. is an expansion port into 
which you can plug either an optional $999 
40MB tape backup unit or a $199 expan- 
sion unit with two standard expansion 
slots, so you can add your own cards. 

The Portable 386’s documentation is 
first-rate. The Compaq also has a laundry 
list of other options. One of my favorites is 
an $89 pedestal for desktop use that raises 
the unit and adds to the screen’s adjust- 
ment potential. 

The only drawback to this unit, othe 
than its high price, is the fact that it creates 
a lot of heat. The screen has an automatic 
shutoff feature that lessens heat buildup 
somewhat, but occasionally the unit’s in- 
ternal modem wouldn’t work after the 
computer had been mnning with heavy use 
for 4 or 5 hours or more. 1 found that shut- 
ting the computer down for a few minutes 
took care of the problem . 

The Compaq Portable 386 is a machine 
that defines its genre. It’s very fast and 
very capable. It has a fine screen, a good 
keyboard, and lots of expansion options. It 
comes at such a pretty penny that justifying 
those extra bucks may be tricky, but the 
Portable 386 is a terrific dual-purpose 
computer. — Bruce Brown 

DATA WORLD INC. 

Dataworld Portacomp II 

If you’ve just got to have a luggable but 
don’t want to spring for the heavy bucks 
most of these units cost, take a close look 
at Dataworld’s Portacomp II. This ma- 
chine offers a clear alternative to the other, 
more-expensive luggables reviewed in this 
issue. It combines a fair screen, a terrific 
keyboard, and fine performance with low- 
er cost. 


The Portacomp II is a 12-MHz 80286 
computer that can be switched between 
zero and one wait state by means of an ex- 
ternally mounted toggle switch. The 
$2,478 test machine came with I MB of 
60-nanosecond RAM, a .39-millisecond 
30MB hard disk drive, and a single 720K 


3'/2-inch floppy disk drive. The blue-and- 
gray backlit supertwist liquid-crystal 
screen is functional but doesn’t win any 
awards when compared with the other 
screens in this group. 

The Portacomp II case is similar to that 
used by the Compaq 386/20 and Portable 
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5V-i" External Floppy Drives for | 

IBM' PS/2 Models I 

One Year Warranty! | 



Shipping; Add $10. 00 per drive (UPS Ground) 

Add $ 15.00 per drive (Federal Express Standard Air) 
NY Residents Add 8.5% Sales Tax. 


Dealer Inquiry Welcome! 

Full Line of S'/t" & S'A" Disk Drives 

OPTIONAL 3V4" / S'A" DISK DRIVE 
SWITCH ADAPTOR IS AVAILABLE FOR 
THOSE PS/2 HAS TWO 3W DISK 
DRIVES INSTALLED. THE PRICE FOR 
THIS ADAPTOR IS $40.00. 


Order Now! 


OUTSIDE NY 

1 - 800 - 433-6224 

INSIDE NY 

1 - 800 - 553-6224 

Hours: 9ain • 6pm Eastern Time 



No COD Order 
Accept School's P/0 


SEND MONEY ORDER OR CHECK TO: 

KINSON PRODUCTS CORP. 

482-484 SUNRISE HIGHWAY 
ROCKVILLE CENTRE, NY 1 1570 
For Inquiry please call (516) 763-0906 


IBM PS/2 It the regitleted trademark o( International Butinett Machines Corp. 

Termt; 1S% restocking (ee on non-defective goods. No return w/o RMA*. No refund on shipping 


■ PORTABLES 



Datawolid l*ortacomp 11 
Dutaworld IrK'. 

3733 Sun Gabriel River Pkwy . 

Pico Rivera, CA 90660 
(800) 722-7702 

List Price: With 5I2K RAM. one 3'/2-inch 
720K floppy diskdrive. 20MB hard disk. 
RGB poTX. $1,975; parallel, serial, and game 
ports. $59 (total); upgrade to 1 MB RAM on 
motherboard. $1 80; 32MB hand disk. $70: 
I/O card. $59; onc-tt>-one interleave drive 
controller. $75; MS-DOS 3.3. $99; carrying 
case. $20. 

In Short: The Portacomp II is a value leader 
with fast memory, a fa.si drive controller, and 
a terrific keyboard. The screen isn’t good 
enough for full-time desktop use but is firte 
for a computer on the go. 

ClflCU READER StiHViCfc (:;AftD' ~ 


III — an off-white color, big lunchbox 
type. After unhooking the keyboard and 
setting it on a table or desk, you must wres- 
tle a bit with the screen, tilting it up and 
then forward and back until it settles in at 
about a 105-degree angle. The hinges on 
the back of the screen appear very strong, 
but the adjustment process was a bit 
rough — the lower edge of the screen often 
hit the bottom of the case. The abuse didn’t 
seem to bother the Pottacomp II at all, 
however. 

The keyboard is attached to the lower- 
right front of the case by a coiled cord that, 
if extended, lets the keyboard sit almost 3 
feet in front of the rest of the unit. 

The keyboard itself is a pleasure to use. 
The keys have the elusive but desirable 
“click" and are spaced in an efficient pat- 
tern. Twelve function keys are arranged in 
a double row above the rest of the keys. 
The Esc key sits by itself on the top left, 
easily available but out of the way. There 
is a normal numeric/cursor-control keypad 
as well as separate cursor keys in an inveit- 
ed-T formation just below the Enter key. 
The only odd key placement is the /? key, 
which is two keys to the right of the Right 
Shift key . The other key positions are simi- 
lar to the standard “new enhanced” IBM 
keyboard. One additional key is a Turbo 
key for switching between 8- and 12-MHz 
operation. 

The Portacomp II weighs about 20 
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i COUGAR 1 
MOUNTAIN 


S-O-F-T-W-A.R-E. 

Accounting At Its Best! 

mil II Tl lICCn Professional Accounting 

IVlUL 1 1 UacK FOR PC-DOS-;:- s Ms-Dos-;;- 

was designed from inception for multiuser 
accounting with true record and file locking 
capabilities. IT HAS BEEN TIME PROVEN 
since 1982. 

WE SUPPORT the following networks: Novell 2.0A, Novell 
2.1 , IBM, MultiLink Advanced, LanLink, PC-MOS 3BB, Network- 
□S, Concurrent DOS-38B, Vianet, Grapevine, MultiLink 
Advanced. For others, call. 


ONLY 



SESdd all 

6 MODULES 

+11.50 Shipping fi Handling 


VALUE, FLEXIBILITY, POWER, SECURITY, 
PERFORMANCE, INTEGRITY ANO PRICE 

COMPARE AIMD SAX/E 

LOOKUP WINDOWS THROUGHOUT 


GENERAL FEATURES 

"LOOKUP” Windows throughout 
Menu driven with 2 help references. 

Mulu company and report generator. 

Sample data fUes included. 

Complete audit trail 

An modules can post to multiple profit centers. 

Fully integrated with single source entry. 

Date sensiUve user>defined fiscal calendar. 

User defined fmanaal reports. 

User can design checks, invoices, statements & 
W-28. 

User defined chan of accounts, account numbers & 
stock numbers up to 1 5 alphanumencs. 

GENERAL LEDGER 

Allows for mufti company ledgers 

Unlimited multi-level accounts for depanmentalured 

reponmg. 

Allows recurring (oumal entries. 

User can process transactions 2 periods into next 
year. 

Allows budgeting 
ACCOUNTS RECEIVABLE 

Open invoice and/or balance forward. 

Allows unapplied payments. 

Pnnts statements. 

Handles recurring accounts receivable- 
Supports partial payments & finance charges 
Allows unapplied credit memos. 

Up to 5 user-defined eging periods. 

Mailing labels & reports with 7 different sorts. 
INVENTORY 

Supports: UFO, FIFO, weighted averages & standard 
cost 

Supports markup, margm or ksc 

Allows up to 4 places to right of deomai for unt 

cost & price. 


SALES INVOICING 

Supports service or product oriented businesses. 
User defined tax tables including multiple sales 
taxes. 

Pnnts packing slips 
Prmcs xwoices. 

Alerts user to customer exceeding credit kmit 
Seles history reports. 

Automatic updKing of inventory daily. 

Allows return credit memos. 

ACCOUNTS PAYABLE 

Can post to 200 general ledger expense actxxjnts 

per invoice. 

Prints checks. 

Automaticaly prepares payments. 

Supports partial and handwntten checks. 
Processes credit and debit memos 
Computes discounts and records discounts taken. 

PAYROLL 

Generates automatic payroll. 

Provides up to 8 user-dehned rates 
Akows post facto payroll. 

Allows distribution of payrol expenses to user- 
defined departments. 

Benefits and deductions are calculated on fixed 
amounts. 

Hourly amounts, percentage of gross or vanabls 
ANows additions to gross wtach may be taxable. 
nontaxaUe or partially taxed. 

Handes 401 K S cafeteria 

All tax tables easify updated by the user. 

Handtes payrd draws, per diem pay. contract & 
piece work, hourly and salary. 

Handes ts) accounting 
Pnnts checks and W-2s. 

HARDWARE REQUIREMENTS 
IBM PC« or compatible. HARD DISK 
REQUIRED. 


TO ORDER CALL 

( 800 ) 344-2540 

8:00-5:00 MST 

Monday-Friday 

Our guarantee 
is your assurance of quality! 


UNCONDITIONAL 
30 DAY MONEY 
BACK GUARANTEE 

Product must be returned in 
resaleable condition. 
Restocking fee applicable. 


GUARANTEE applicable on all prod- 
ucts bought directly from COUGAR 
MOUNTAIN SOFTWARE. 


TRADE-IN OFFER 

$60.00 trade in on your single user 
accounting software that offers you 
OEAOEND FOR GROWTH, Send 
lirsl diskette with order 


COUGAR 

S mountain s 

S-O-F-T-W-A-R-E. 

2609 Kootenai, Box 6886, Boise. ID 63707 
208-344-2540 


XEIMIX%- \/ersion Also Available. Call For Pricingi 


4f'MS-00S and XENIX Microsoft 
‘f^PC-00S International Business Machines 
CIRCLE 194 ON READER SERVICE CARD 




■ 286- AND 386-BASED PORTABLES 


rjrn 286- and 386-based Portables: Summary of Features 

1 ^ p (Products listed in ascending base-price order) 

Oitaworld ComosB 

Mitsubishi 

Sharp 

Dolch P.A.C. 

1 AT A GLANCE 

H Portscomp II 

Portable 11 

MP286L 

PC-7221 

286-16 

Bate price 

$1,975 

$2,699 

$3,195 

$3,995 

$4,270 

Base configuration incluctes 

$12K RAM. one 3'/S-inch Model 2; 2S6K RAM. 

720K floppy di^ drive. dual 5V«-lnch 

20Meh^disK. ROB port 360K floppy disk dri^ 

Model 210: 640K RAM. 
dual3'>«4nch 

1.44MB floppy disk drives. 
MS-DOS 3.3 

SAOKRAM.oneS’/k-inch 
12MB floppy disk drive. 
20MB h^disk. 

MS-DOS 3.2 

1MBRAM,one5V4-inch 
1.2M6 floppy disk drive. 
20MB hard disk 

Price of configuration tested 

$2,478 

$4,443 

$3,995 

$3,995 

$4,645 

Configuration tested Includes 

1M6RAM.one3'>inch Modei4;640KRAM. 

720K floppy disk drive. one5V4>inch 

32MB hard disk. iXigraded 360K floppy disk drive. 

1:1 Interleave drive control- 20MBh^di8k. 80287co- 
ler. I/O card. MS-DOS 3.3 processor, MS-DOS 3.2 

Model 220: 640K RAM. 
one3'/4-irich 

1.44MB floppy disk drive. 
20MB hard dM. 

MS-DOS 3.3 

640KRAM.oneS'/ii-inch 
1.2MB flopm disk drive. 
20M6h^disk. 

MS-DOS 3 2 

iM6RAM.one5V4-inch 
12M6 floppy disk drive, 
40MB harddisk. 

MS-DOS 3.3 

Microprocessor type and speed 

80286 (0 or 1 wait 
State. 8/12 MHz) 

80286 
(8 MHz) 

60286 
(12 MHz) 

60286 
(6/8/10 MHz) 

80286 

(8/12/16 MHz) 

Screen type 

Backlit 

supertwist LCD 

Cathode-ray tube 

Cold cathode-ray tube, 
neutral twist nematic, 
backlit LCD 

Backlit 

supertwist LCD 

Backlit 

supertwist LCD 

Dimensions, HWD (Inches) 

9.5 X 16 X 8.3 

75 X 177 X 13.9 

3.5 X 12.3 X 14.2 

9.6 X 16.1 X 6.3 

9.5 X 16 X 78 

Weight (lbs.) 

20 

26.3 (Model 2: 25.6) 

14.6 

21.4 

20 


Minimum RAM 

512K 

640K (Model 2; 2S6K) 

640K 

640K 

1MB 

Maximum RAM 

1MB 

41MB 

2.6MB 

1.6MB 

SMB 

Supports LIM EMS 

o 

O 

• 

• 

• 
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Standard disk drives 

One 3'/»-irKti 720K floppy 
dbkdhe.ZOMBhwddkA 

Model 4 orre SV4-irKh 
360K floppy disk drive. 
20MB hard disk (Model 2: 
two 5V4>inch 3€0K flo^ 
diskdnves] 

Model 220: One 3'/t-ir>ch 

1 44MB floppy disk dove. 
20M6 hard disk (M<^l 
210:two3’.^inch 1.44MB 
flo^di^ drives) 

Or>e 5V4-inch 1 2MB 
flopiDy disk dniie. 

20M8 hard disk 

One SV4-inch 1.2MB 
floppy disk drive. 

20MB hard disk 

Opttonalharddtoks 

32MB ($70). 

49MB ($264) 

None 

None 

None 

60MB ($1,295), 

170MB ($2,495) 

Optional floppy dlak drives 

External SVHnch 
12Me(Sl06) 

internal SV4-inch 

360K ($225). 

5V4-inch 12MB ($275). 
y/i-tnO) 1.44MB ($245) 

Exlemal S’/i-mch 

1.2MB ($499) 

None 

Interna) 3'/>inch 

1 44MB ($^ upgrade tee) 


Dimensions, H x W (Inches) 

6x9.5 

5.3x7 

6.5x9 

4.1 X9.5 

4.9x78 

Resolution (pixels) 

640x400 

Text: 720 x 350; 
graphics: 640 X 200 

text; 640x400 
(double-scan C(3A); 
graphics: 640 x 200 

640x200 

640x400 

Readability 

G 

E 

G 

F 

G 


Number of keys 

101 

84 

86 

102 

66 1 

Feel 

E 

F 

Q 

F 

VG 1 

Layout 

Modified AT 

(t2 furtction keys in two 
rows) 

10-key numeric cursor 
keypad, 10 function keys 

Modified AT 

IBM Enhanced Keyboard 

Modified AT 

Accepts standard external keyboard 

O 

O 

O (external numeric 
key^only) 

O 

• I 

A* —Irxlicates Editors Choice • —Ws 0— No 

E— ExceBenl VG— Wry Good ' 

0 — Good F — Fair P— Poor (Ratings are made by the reviewers and are relative to other computers in this revt 

'Only two of the portsbiee reviewed here ndude batteries provided by the marufacturer: Zeniths SupersPort 286 and Tiirtx»Port 386. The Turt>osPort battery was a prototype, so although ZenWt ei 
the production version to have s battery Me ol 2 hours. PC Labs test results of the beta version were 1 01 :56 (hours, minutes, secorvls). Zenith estimates the SupersPortS briery Me to be 5 hours; la 
battery Me was 3:19:17 Other portable manufacturers such as Compaq and Ootch offer third-party batteries, but our tests were restrKted to beltanes prtNided by the manufacture. | 
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Jt*: 




Compaq 

Zenith 

Tolhtba 

Dolch RA.C. 

Toehiba 

Compaq 

Zenith 

Portable III 

SupersPort 286 

T3200 

386-20C 

TS100 

Portable 386 

lUrbosPort 386 

$4,999 

$4,999 

$5,799 

$7,470 

$7,499 

$7,999 

$7999 

l4o(le<20:640KRAM, 

1MBRAM.one3'/ft-inch 

1MB RAM.oneSVftHnch 

1MBRAM.one5V«4nch 

2M8 RAM, one 3'/%-lnch 

1MB RAM.or>e5'/!i-inch 

2M8 RAM.one3’/Mnch 

one 5V4'inch 
t.2MB floppy disk drive. 
20M6 hard disk 

1.44MB floppy disk driM. 
20MB hard disk. 

720K floppy disk drive, 
40k^ hara disk. 

dual-density l.2Kffi floppy 
disk drive. KMB hard 

i44MB floppy disk drive, 
40MB hard dM. 

1.2MB floppy disk drive, 
40MB hard disk 

1.44MB floppy disk driw. 
40MB hara d«k, battery 

MS-DOS 3.21 

MS-DOS 3.3 

disk. 32K RAM cache 

MS-DOS 3.3 


$6,518 

$4,999 

$7498 

$9,190 

$7,499 

$9,917 

$7,999 

Model 40; 1.1MB RAM. 

lMBRAM.one3'.«-inch 

4MB RAM,one3'/%-inch 

2M8 RAM. one S'/Hrich 

2MeRAM.on6 3'.Vinch 

2MB RAM.one5'A4nch 

2MBRAM.one3VMnch 

orw SV4-lncfi t.2MB floppy 
disk drive. 40f^ hard 

1.44MB floppy disk drive. 
20MB hard disk. 

720K floppy disk drive. 
40MB hard disk. 

12M6 floppy disk drive. t2B floppy disk drive. 
40MB h^di8k.64K RAM 40MB hard disk. 

1.2MB floppy dbk drive. 
40MB hard disk. 

1.44MB floppy disk drhe. 
40MB hard d^. battery 

disk. 80287 coprocessor. 

MS-DOS 3.21 

MS-DOS 3.2 

cache, electroluminescent MS-DOS 3.2 

80367 coprocessor. 

MS-DOS 3.3 



CGA screen. MS-DOS 3.3 


MS-DOS 3.3 


80286 

80286 or 80C286 

80286 

80386 

80386 

80386 

80386 

(8/12 MHz) 

(0 wait states. 12 MHz) (6/12 MHz) 

(20 MHz) 

(8/16 MHz) 

(6/8/20 MHz) 

(0 wait states. 12 MHz) 

DC plasma 

Hi-res backlit 

Gas plasma 

BackMLCD; 

Gas plasma 

DC plasma 

Page-white fluorescent 

supertwist LCD 


electroluminescent 



backht compensated 



display ($595) 



supertwist LCD 

9.8 X 16 X 78 

3 X 12.2 X 12.2 

3.9 X 14.6 X 15.6 

9.5 X 16 X 7.8 

3.5 X 12.2 X 14.2 

9.6 X 16.0 X 78 

4.8 X 13.5 X 14.8 

20 

10.5 

18.7 

22 

15 

20 

14.7 


(with battery. 14.5 lbs.] 





(with battery. 18 lbs.) 


640K 

IMS 

1MB 

1MB 

2MB 

1MB 

2M6 

6.6MB 

2MB 

4MB 

SMB 

4MB 

10MB 

SMB 

• 

• 

• 

• 

• 

• 

• 


Model 40 one 5V4-inch 

One S’-^-inch 144MB 

One 3'>inch 720K 

One 5V4-inch 1.2MB 

One 3''>inch 1 44M6 

One S’/t-mch 1 2MB 

One 3'/9-tnch 1 44MB 

12MB floppy disk drive. 
40MB harddisk (Model 20 

floppy disk drive. 

20MB hard disk 

floppy disk drive. 

40MB hard disk 

floppy disk dnve, 

20MB hard disk 

floppy disk dnve, 

40M8 hard disk 

floppy disk drive. 

40MB hard disk 

floppy disk drive 

40MB hard disk 

one 5V4-inch 1 2MB flofw 
disk drive, 20MB hard disx) 






40MB tape backup 

40MB hard disk 

None 

80MB ($1,295), 

None 

100MB ($4,299). 

None 

(S999) 

(S5.599) 


170MB ($2,495) 


40MB tape backup 
($999) 


Internal 5V4-trv::h 360K 

Externa) 5V4-inch 360K 

Exterr^al 5V4-inch360K 

Internal 3''9-inch 1 44MB 

External 5V4-inch 360K 

Internal SV4-inch 360K 

None 

(S225).3'.«-inch 144MB 

($399) 

($499) 

($50 upgrade fee) 

($499) 

($22S);3’/»-inch 144MB 


(J245) 





($245) 



5.1 X 8.3 

6x8 

5.5 X 75 

4.9 X 78 

5.5 X 75 

5.1 X 8.3 

6x8 

text: 640 x 400; 

640 X 400 

640 X 400 

640 X 400 

640 X 400 

Text: 640 x 400; 

640 X 400 

graphics: 640 x 400 





graphics: 640 x 400 


VG 

F 

VG 

E 

VG 

VG 

G 


84 

79 

85 

86 

82 

91 

79 

G 

E 

G 

VG 

G 

G 

G 

10-key numeric keypad. 

Modified 101-key 

Futt-^inction with separate ModifledAT 

FuM-tunction with 8 cursor 

10-key numeric keypad. 

Modified 101-key keyboard 

10 function keys 

keyboard 

cursor-control and numeric 
keypad 

cortirol keys and numeric 
keypad 

t2furictionkey8 

• 

O (external numeric 
key^ortly) 

• 

• 

• 

• 

• 

(continues) 
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■ 286- AND 386-BASED PORTABLES 



286- and 386-based Portables: Summary of Features 

(Products listed in ascending base-pnce order) 





Dataworld 

Compaq 

Mitaubishi 

Sharp 

Dolch P.A.C. 

POWER 

1 Portacomp U 

Portable II 

MP286L 

PC-7221 

286-16 

Battery* 

None 

None 

None 

None 

None 

Power supply 

120/240V 

120/240V 

120/240V 

120/240V 

Auto-sensir>g from 

90V to 250V 

Car battery adapter 

O 

O 

O 

O 

O 

1 I/O AND EXPANSION 

1 

External monitors supported by built-in 
video hardware 

RGB. monochrome 

RGBI (allows for 
color monitor) 

CGA. monochrome 
(also in Hercules 
mode) 

CGA. monochrome 

RGB 

Ports 

None 

1 serial 1 parallel 

1 senai 2 parallel 

1 serial 1 parallel 
(with CRT port) 

2 serial 1 parallel 

Slot type 

3 full-size 16-bii, 

1 full-size 8-t>il 

2 full-length 8-bit. 

2 tuii-ien^h i6-bii 

4 proprietary 
haif-tength 16-bil 

1 full-length l6-bit. 
propnelary Slot for 
modem 

3 half-length l6-bit. 

2 fuli-len^ 16-bif. 
f full-length 8-bit 

1 STANDARD SOFTWARE 

I 

Disk-based 

Phoenix setup 
lor BIOS 

None 

MS-DOS 3 3. 
diagnostics 

DOS 3.2. 

GW-BASIC 3.2 

None 

ROM-based 

None 

None 

None 

Setup 

None 







OPTIONS 

I 





Math c<^oceaaor 

80287 

80287 

80287 

80287 

80286 or 80287 

Modem 

300/1.200/2.400 bps 
($139) 

Norte 

2,400 bps ($499) 

SOOT, 200 bps on internal 
card ($399) 

300/t200bp8($130). 

30(V2,400bps($24()) 

i 

j Carrying case 

$20 

Nylon ($89) 

Nylon Cordura ($99) 

$85 

Nylon Cordura with 


leather trim ($150) 


^—indtcatesEdHor^ Choice# —Vta O— No E — Ex co S on t VG — \bryQood O — Good F — Fair P— Poor (Ratings are made by the revie««rs and are relative to other computers in this revi 


'Only two o( the portabtes reviewed here inctude batteries provided by the manufacturer: Zeniths SupersPort 286 and TbrbosPort 386. The TUrbosPorl battery was a prototype, so although Zenith es 
the proi^fction version to have a battery life of 2 hours, PC Labs test results of the beta versiori were 1 <11:56 (hours, minutes, seconds). Zenr^ estimates the SupersPorfs battery Me to be 5 hours; te 
battery life was 3:19:17. Other portable manufacturers such as Compaq and Dolch offer third-party batteries, but our tests were restricted to batteries provided by the manufacturer. 


pounds, depending on the hard drive and 
other components specified. Packed in its 
nylon carrying bag with shoulder strap, the 
unit isn’t exactly light, but it’s a conve- 
nient machine to carry for short distances. 

The tested unit had the following op- 
tions: a RAM upgrade from 51 2K to IMB; 
a disk controller upgrade to a Western Dig- 
ital one-to-one interleave unit for quick 
hard drive performance; an I/O card with 
one parallel, one serial, and one game port; 
a 32MB hard drive (20MB is standard); 
and the carrying bag. All of these options 
add only $503 to the $ 1 ,975 list of the stan- 
dard unit — a very good deal. I can’t think 
of one of these options I’d want to do with- 
out. MS-EXDS is available for $99. 

If you want to add more to the machine , 
there are five expansion slots. In the deliv- 


ered configuration, the one 8-bit slot held a 
video card with a 9-pin port for an external 
monochrome or RGB monitor. Easy-to- 
reach DIP switches let you configure the 
port to either Hercules or CG A compatibil- 
ity. The other four expansion slots are 16- 
bit slots, two of which are available in 
most cases because the others hold the I/O 
card and the drive controller. A handy re- 
set switch is located on the left side of the 
compute’r. 

One omission in the Portacomp IPs box 
construction doesn’t bode well for add-in 
boards. While add-in cards use standard 
bracket screws and end-guides, there is no 
device to hold the boards firmly in place. 
For a portable computer this is a definite 
disadvantage; we had two boards come 
loose in shipment. 


The fan for the 105-watt power supply 
has a somewhat shrill, turbolike whining 
sound that soon drifts into the background 
but is a surprise on start-up, at least the first 
few times. 

The Portacomp IPs screen is OK — not 
great, but passable. If this were your only 
computer, you’d probably want to hook it 
up to an external monitor for extended use . 
The screen measures 6 inches high by 9'/2 
inches wide and displays in 640 by 400, 
double-scan CGA mode. This monitor 
does not display a tme aspect ratio, slightly 
squashing the test pattern circles. 

FAST CHIPS Dataworld likes to put 
fast memory chips in its machines, exceed- 
ing the normal specs fora 12-MHz prtxes- 
sor by using 60-nanosecond RAM chips. 
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CtnifH 

PortaMtIH 

Zmltk 

SupertPort 286 

TetbllM 

T3200 

Oelch P.A.C. 

386-20C 

Toshiba 

T5100 

Cempsfr 

Portable 386 

Ztalth 

1UrboePortM8 

None 

Detachable nicfcei 
cadmium 

None 

None 

None 

None 

Detachable nickel 
cadmium fast-charge 

110V/220V 

110V/220V 

110V/220V 

Auto-sensing from 
90Vto2S0V 

Auto-sensing from 
90Vto2S0V 

120/240V 

110V 

o 

• 

o 

o 

o 

o 

o 









nvawi (Otn/ms > VV' 

color monitor) - 



2Mnai 1 pvalM 

1 han-i«notti 
1 tuK-itngme^ 
fm Mpantion urM 
3fu»-l»ngthl6^) 


1 senal/1 parallei 
1 propnalwy 


coior monitor) 


1 serial 1 parallel 


Ine^MrtstonunM' 

2 firiMsn^ a> orto-tM 


1 sertal l parallel 

2propnettry 


Norw 

None 


MS-DOS 3.21 ' ' - MS-DOS 3.3, 

Lotus^Mefro 

Setup. dMg^loMiOi None 


MS-DOS 3.3. Mfcro- None 
soft Windows'386 
None None 


Setup, diagnostics 


80287 

80C287 

80287-6 

80387 

00387-16 

00387 80387 

1.200 bp* 16349), 
2.400 bp* isseo) 

3001 .200 1»* 9299). 
2.400 bp* (M) 

Non. 

300/1 .200 bp* IS1 30). 
3002.400 bp* ($240) 

1 20Obp* H*y* cnmpati- 
U* ira*mal mod*m (nsO) 

2.400 bp* mvrttf ($599). 2400bp*aulo6YNC 
1200bp*inl*m*i(tt49) ($4994 purcheaad 




iMh*y*l*m.teS94 
purch***d ■*par*l*>jf) 



NykmtSaS), 

Nylon($59) 

$99 

Nyton Cordura with 

$99 

Nylon ($89). Nylon ($70) 

leather ($225) 



leather trim ($150) 


leather ($225) 


“Overspecing” won'l make the computer 
run any faster but does lessen the chance 
that the chips won’t be able to keep up with 
the system clock. The zero-wait-state ca- 
pability also helps performance. The ’’tur- 
bo” 12-MHz operation can be cut back to 
8 MHz with a single key« and the wait state 
can be increased to one, using the toggle 
switch mentioned above. Even though 
most software now has no trouble blasting 
along at these relatively high speeds, you 
might find some add-on cards struggling to 
keep up. Whether or not you need to cut 
back on speed, it’s a plus that Dataworld 
made both controls so accessible. 

Buyers can specify either Phoenix or 
Award BIOS chips when they order a Por- 
tacomp II, a nice pair of alternatives. 

The Portacomp IPs standard floppy 


Dataworld likes to put fast 
memory chips in its 
machines, exceeding the 
normal specs for a 12- 
MHz processor by using 
60-ns. RAM chips. 


disk drive is a 720K 3'/2-inch drive. I’d 
prefer a 1.2MB 5'/4-inch floppy drive if I 
could get it, but that isn't an op- 
tion — though a 1 .44MB 3'/2-inch drive is. 


There is no room inside the Portacomp Il's 
box for additional standard floppy or hard 
drives, but there is a floppy drive port on 
the back of the machine for an additionaf 
drive — the way to sofve a problem with 
different drive formats. 

You might not want this machine for 
your only computer without hooking up 
another monitor. And if most of the com- 
puters in your office still use 5 '/.-inch flop- 
py drives, you'll need to find a way to con- 
vert to the 3'/2-inch format. Otherwise, the 
Portacomp II is a terrific value. This ma- 
chine holds the distinction of being the 
only 286 portable reviewed here whose 
price can compete with the many under- 
$2,000 286 desktops on the market. It's a 
high-speed 286 performer and very lug- 
gable. — Brace Brown 
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■ 286- AND 386-BASED PORTABLES 


DOLCH COMPl TER SYSTEMS 

Dolch P.A.C. 286-16 

Here's a reasonable allemalive. Dolch’s 
286 luggable machine is a gtxxl compro- 
mise il'you're looking for functional porta- 
ble speed, almost unlimited expansion 
possibilities, and an affordable price. Un- 
less system speed is an absolute impera- 
tive. this computer might be just what you 
need for the office, road, and home. 

The Dolch P.A.C. 286- 16 is a 16-MH/ 
80286 computer with a system ckK’k speed 
that's twice as fast as a “stimdard" IBM 
PC AT. While that doesn’t mean that the 
286- 1 6 is alw ays tw ice as fast as an AT. t)n 
our tests it was at least 1 •/: times as fast and 


4)ftcn came close to doubling AT pcrlbr- 
mance. 

The standard configuration for this 22- 
pt)und machine includes I MB RAM. a 
1 .2MB floppy diskdrive, a 2()MB AT-lev- 
el hard drive, two serial ports, one parallel 
port, and a gixxl 640 by 4(X) backlit su- 
pertwisl liquid-crystal display. There is 
also an external RGB monitor port. The 
machine I tested had a 40MB drive (a rea- 
sonable $225 upgrade) and a $150 carry- 
ing case. Theca.se is OK. but iidi>esn't feel 
worth $150; however, it is built for the 
Dolch unit, is heavily padded, and has 
compartments on each side with enough 
rtx)m for cables, software, and a few' file 
folders. 


The $4,645 list price of the tested ma- 
chine is a significant piece of change, but 
half the price of the other Dolch unit re- 
viewed. the 386- 20C. which, as tested, 
lists for $9,190. One of the hallmarks of 
the Dolch units is expandability. You 
could set up a 286-16 system costing over 
$20. (KK) if you maxed out the RAM to 
8MB ($7,750 extra), put in a 170MB hard 
drive ($2,495), added an 80287 coprtK'Cs- 
sor ($ 1 .075 ), upgraded to a gas plasma dis- 
play ($1,995) with an EGA controller 
($995). and added the maximum five ex- 
pansion chassis nxxlules ($695 each). The 
ultimately expanded system would cost 
$22,205. and you'd still have to shell out 
$150 to buy MS-DOS 3.3. But such anex- 



The $4.270 Dolch T.A.C. 2H6-I6 is a 16-MH: 
lunchho.x compuier with a 20MH luini disk . Not 
enoufth memon ? Dolch has options f>a!ore — a 
1 70MB hard disk ($2 .405) and SMB BAM 
($7. 750 for a 7MB upfirade). to name just two. 
This 22-pounder is a solid. hi}>hly expandable 
perfonner. 



With Dolch. e.xikindahiliry is the name of the 
i>ame. The .sssiem includes six internal slots for 
e.xfkuision cards, and an e.xira $605 will buy an 
e-x/Hinsion chassis with three full-size slots and 
a sefxirate 2(X)- watt power .supply: a total of 
five such units can he added to yimr machine. 
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Justii^spending at least $6,000 
a workstation to your boss if you ; 
dorft choose SuperCalcS or... . | 



How do you see tomorrow? 

We see a time when software puts all of the 
power of your present computer to work for 
you. It will be a time when you enjoy a 
spreadsheet program that will simultaneously 
deal with different parts of your business on 
individual spreadsheets as well as provide direct 
links to files anywhere else in your company, 
even those located on a LAN or your company 
mainframe You'll have powerful debugging 
capabilities to ensure against costly errors, and 
access to more memory than you ever dreamed 
possible at remarkably fast recalculation speeds. 
Tomorrow’s spreadsheet will offer a smooth 
bridge between MS*-DOS and OS/2* and will 
comfortably coexist with yesterday's 
spreadsheets. And you’ll have show-stopping 
presentation capabilities to bring your work 
alive on the page when it’s presented. 

Choosing the right option. 

You could get a spreadsheet which delivers 
much of what you expect but requires that you 
purchase the newest high end IBM workstations 
today. This could also require extensive retrain- 
ing and the conversion of all of your files and 
macros. Furthermore, coexistence with users of 
other spreadsheets will be anything but com- 
fortable. This option is likely to cost at least 
$6,000 for every workstation. 

There is another choice. It delivers every- 
thing you expect from the spreadsheet of tomor- 
row. The choice is SuperCalcS* 


CopyriQl 




I 

ms^ 





liljro^pn^ Thig matt that only 

of the woilcsheet which 

r^l^ttl^Ki^ittCncBlciilated. And SuperCalcS 
fonnula 

. aad(litek%aa. %w€la£^ 
si;q)poi1s LIM A%rsion 4.0, 
providing up to 32 MB of 
memory. 

Ibmorrow^ 

spreadsheet doesn^ require 
tomorrow’s hardware. 

SuperCalcS has been designed 
for MS-DOS and to bridge the 
migration to OS/2. In fact, it performs very well 
under OS/2 Compatibility Mode. 

So you’re most likely ready to install 
SuperCalcS on your computer right now. And the 
comfortable coexistence with Lxjtus 1-2-3 means 
that you’ll never isolate users of SuperCalcS. 

A good b^inning and a beautiful 
finish. 

SuperCalcS has automatic installation and its 
intuitive command 
structure means 
that you can be up 
and running in 10 
minutes. 

Finally, 

when you’re ready 
to put your work 
in front of some- 
one else, Super- 
CalcS will make it 

look sensational. Your presentation will spring 
to life on the page with a wide choice of graphics, 
charts, type fonts, bars, colors and shadings. 

117 tomorrow free for 30 days. 

Qualified prospects can take advantage of the 



SuperCalcS introductory program. For more 
information or the name of the participating 
dealer near you, call 1-800-531-5236 now, 

( 1-800-663-6904 in Canada) and get a 
copy of SuperCalcS to use on your 
present computer for 30 days with no 
obligation. If you decide to buy 
SuperCalcS, you’ll also receive a free 
copy of Silverado™ the powerful 
relational database that works inside 
SuperCalcS. This offer expires 
Droember 31, 1988. This is your 
chance to experience the power, 
speed and sophistication of tomorrow’s 
spreadsheet with SuperCalcS first hand. And 
find out that you don’t have to justify tomorrow, 
you can take credit for it. 



(lOMPUTER^ 

Dissociates 

Softwore superior by design . 


• World's leading Independent software company. 

• Broad range of Integrated business and data processing 
software for mainframes, minis and micros 

> Worldwide service and support network of more than 70 offices. 


Accounting Spreadsheets • RDBMS • Graphics • Project Management • Resource & Operations Management 










ke credit for sa^ 
workstation by ct| 


Introducing SuperCaicS. 

Tbrnorrow comes in a blue and red box. Super- 
CalcS is the spreadsheet of the future, ready for 
you today. Its power and flexibility are remark- 
able yet switching to SuperCalcS won’t disrupt 
your office. First of all, it works with the 
hardware you most likely have on your desk 
right now, including all IBM PC,* XT,® AT* 
and PS/2" models and 
compatibles 
with 


512k memory. 

In use, SuperCalcS holds up to 256 
spreadsheets in memory and allows you to 
view and manipulate any three of them on 
the screen at any one time. Direct links can 
be established with spreadsheet files in 
memory, on disk or on a network. And these 
can be either SuperCalc or Lotus 1-2-3* 
files. This means with SuperCalcS you can 
access information located in spreadsheet 
files anywhere else in your company. There’s 
even a version for your company mainframe 
-xalled CA-SuperCalc. 

But even more than this, Super- 
CalcS is designed to coexist with 

Lotus 1-2-3, with compatibility 
unmatched by any other 
spreadsheet. Not only does it 
read, write and link to Lotus 
1-2-3 files automatically, 
SuperCalcS also includes an 
optional 1-2-3 menu and can 
use 1-2-3 macros. You can even 
move Lotus 1-2-3 macros into 
SuperCalcS and then back 
again if you wish. 

Accuracy and speed. 
Comprehensive debugging 
and auditing features are 
built right into SuperCalcS. 
When used along with the 
undo feature, they ensure 
that errors in your work- 
sheets and macros or even an 
inadvertent wrong key will not 
cost more than you can afford. 

SuperCalcS works fast 
becau.se it has minimal and 
interruptible recalculation 
and the ability to choose 




Annual 
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SuperCalc and Silverado are trademarks or registerecHiaiIttngrto of Computer As 
is a registered trodemark of the Lotus Development CorpofoMMjl^QXr and AT 
Business Machines Corporation. OS/2, and P^2 are trademarks oUmMii^lusi 
registered trodemark of Microsoft Corporation. 


)s Interrxstiorxsl. Inc. Lotus 1-2-3 
listered trademarks of international 
achines Corporatioa MS is a 




Compare tomorrow’s spreadsheets today. 



■ 286- AND 386-BASED PORTABLES 


COUNTERPOINT 

M y persona] favorite among these 
machines is Zenith’s SupersPort 
286. It leans heavily toward the portable 
side of the equation, but with style and 
grace. The optional battery module gives 
you a real choice, without a permanent 
weight penalty. The expanded memory 
capability means that you don’t have to 
go out on the road with crippled applica- 
tions. The keyboard is the best of all the 
machines in the group. Ah, if only the 
SupersPort drove an EGA monitor .... 
The TurbosPort 386 is Zenith's high- 
end machine. 1 like its innovative two- 
piece packaging. Unlike other members 
of our staff, I didn’t mind the ridge 
around the keyboard, but I wish it used 
the same key switches as the SupersPort. 
They’re infinitely better. 

'Toshiba’s T3200 looks enormous but 
Uavels well. The expansion slots open up 
a world of possibilities. The ’TSIOO 
shares the deft but clacky keyboard. In 
both cases, I wish that the Toshiba func- 
tions, such as speed, external CRT, and 
font, were marked on the keys. I was for- 
ever switching to CRT when I wanted the 
double-dot font. The TSlOO’s EGA port 
is terrific; you can find or rent an EGA 
monitor almost anyplace you go. A good 
thing, too. Plasma displays are rapidly 
becoming yesterday’s technology. 
They’ve never licked the color-to-bright- 


ness-level conversion problem, which 
cripples today's increasingly graphic 
software. 

The electroluminescent panel on the 
Dolch P,A.C. 386-20C is a perfect ex- 
ample of modem display technology, it’s 
bright, readable, crisp, and yellow. It 
does a great job of depicting the eight 
CGA colors as brightness levels. The 
Dolch 386 makes me wonder why Com- 
paq had to resort to the piggyback unit for 
expansion. E)olch manages to fit all the 
same stuff inside, with more slots, in a 
package that’s more industrial than Com- 
paq’s but every bit as functional . 

The biggest disappointnient for me in 
the entire collection was the Mitsubishi 
MP286L. It’s handsome, and has a great 
screen and drop-dead styling. The key- 
board, however, is a mess. The function 
keys seem randomly placed, with little 
thought given to ergonomics or the way 
popular software uses the keys. This is 
Mitsubishi’s first portable, and it shows. 
Just as Toshiba got it right on the T1 100 
Plus after a flawed entry with the T1 100, 
I expect that Mitsubishi will do some ac- 
tive listening. This machine has the seeds 
of greatness, which makes its flaws all 
the more irritating. — ^BUI Machrone 


Bill Machrone is editor-in-chief and pub- 
lisher of PC Magazine. 


pansion spree would be silly for this ma- 
chine. If you were to spend that much 
money, you should also pay the extra 
$3,000 for the 386 20-MHz model with 
RAM caching and then take on all com- 
ers — although I’d hate to have to carry it 
around. 

There is one option above the tested 
configuration that makes sense if you in- 
tend to use the 286-16 as both a desktop 
and a portable machine. While the backlit 
blue-on-gray LCD is pretty good, anyone 
who’ll be putting in lots of hours with the 
286-16 will probably prefer the $595 elec- 
troluminescent display upgrade from the 
LCD. The EL’s yellow-on-gray screen is a 
pleasure to use, even at CGA resolution. 
All Dolch screens work at a 90-degree an- 
gle but release from the bottom to pull out 
to a maximum of approximately 105 de- 
grees. Graphics are not displayed with a 
true aspect ratio. 

The Dolch units share the same system 
case, keyboard, and power supply. The 
dark gray case is handsome and, at 9.5 by 
16 by 7.8 inches (HWD), relatively com- 
pact. The keyboard is a fairly simple af- 
fair, with 1 2 function keys across the top 
and with no duplicated control or cursor 
movement keys. The keyboard has a nice 
touch but feels Just the slightest bit flimsy. 
The 200-watt power supply is more than 


iiSFACT FILE 


DalcliP.A.C. 286-16 
Dolch Computer Systems 
2029OTooleAve. 

San Jose. CA 93 1 34 

(800)538-7506 

(408)435-1881 

List Prke: With IMB RAM, one 5'/4-inch 
1 .2MB floppy disk drive, 20MB hard disk, 
86-key keybt^ (with AT keyboard port), 
one p^lel or two serial ports. RGB port (for 
color monitor), 54,270; 40MB hard disk, 
$225: MS-DOS 3.3, $130; carrying case. 
$150. 

In Short: If you can do without 386 power, 
the Dolch 2^ 1 6 has the same expansion 
possibilities as die 386 models at lower cost. 
It’s enough system for mobile computing, but 
the $595 display upgrade is recommended if 
the 286- 1 6 is to serve as a desktop machine as 
well. 

CMCLEmONREACCBSBlVCrCABD 


enough for the standard configuration, 
with plenty of extra capacity just in case 
you decide to add lots of power-hungry ex- 
tras. 

The system manages to pack in an im- 
pressive six slots for expansion cards: one 
8-bit and five 16-bit slots. Three of the 16- 
bit slots ate half length; the rest accommo 
date full-length boards. In the test unit, the 
half-length video card and I/O cards took 
two of the 16-bit slots and a full-length 
combination floppy-and-hard-disk con- 
troller card took another, leaving one short 
16-bit slot and two full-length slots: one 
16-bit and one 8-bit. 

The system BIOS is the AMI Novem- 
ber 1987 version. There should be no in- 


compatibilities, but you should test your 
favorite or company-specified expansion 
boards ahead of time just in case, especial- 
ly for traditionally more-picky interfaces 
such as network cards, and memory cards 
if you don’t want to use Dolch memory up- 
grades. 

The Dolch P.A.C. 286-16 is a good 
choice as a speedy dual-purpose work- 
horse. At $4,645 as tested or $5,240 with 
the electroluminescent monitor, it’s not an 
inexpensive machine, but it’s priced com- 
parably to most other similarly equipped 
286 portables. And if you ever win the lot- 
tery, the 286-16’s almost unlimited expan- 
dability will let you add goodies gal- 
ore, — Bruce Brown 
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■ 286- AND 386-BASED PORTABLES 


DOLCH COMPUTER SYSTEMS 

Dolch P.A.C. 386-20C 

Dolch may not be a household word, but 
this company builds impressive luggable 
computers. The Dolch Pack-386, more 
formally called the Dolch P.A.C. 386- 
20C. is a fine piece of portable hardware 
that can easily serve double duty on your 
desk if configured wisely. 

P.A.C. (Portable Add-In Computer) 
refers to the unit's expansion slots, which 
can take standard add-in cards. The unit 
tested had one 8-bit slot, four 16-bit slots, 
and one 32-bit slot. In addition to these 
slots, up to five Back Pack Expansion 


► 

Thf 20-MH: Dolch P.A.C. J86-20C has a 64K 
RAM cache that makes it one of the fastest 
machittes reviewed here. The $7,065 price tag 
includes a $595 screen upgrade, replacing the 
standard backlit supertwist LCD with a 
brilliant yellow-and-gray electroluminescent 
.screen. 



A 

A fully e.xpanded Dolch cun have up to 2 1 slots: 
6 internal and 15 in a group of e.spansion 
chas.sis ($695 apiece I with 5 fulldength slots 
each. Keep in mind, however, that lugging 
around such a machine would not be a picnic. 


Chassis mtxiules can be added to a Dolch 
unit, each of which has three full-size 16- 
bit slots and a separate 200-watt power 
.supply. It's possible, therefore, to have a 
single Dolch computer with a total of 2 1 
expansion slots, though what anyone 
would do with all those slots is beyond me. 

The main point is that you can roll your 
own Dolch. with four choices of display 
screens, several RAM configurations up to 
SMB. loads of hard- and lloppy-disk-drive 
choices, up to a whopping 1 70MB drive, a 
tape drive, and a math coprcKessor. It just 
costs money — lots of it. 

There are three Dttich 386 models and 
one 286 model (reviewed separately). The 


386s come in 16 MH/., 20 MHz. and 20 
MHz with a64K RAM cache. Our test unit 
was the top-of-lhe-line model and inuludcd 
an extra megabyte of memory (added to 
the standard 1MB), a 40MB hard drive 
(upgraded from the standard 2()MB drive), 
and an electroluminescent display (a su- 
pertwist backlit liquid crystal is standard). 
Adding the cost of these options to the 386- 
20C's $7,470 list price brings the cost of 
the tested unit to $9,190. including $150 
for a carrying case. MS-DOS 3.3 is anoth- 
er $150. At these prices the unit had better 
begtxxl. 

And it is. The 386-20C with RAM 
caching is an extremely fast machine. 
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Datacopy Grayscale Scanners: 
Ncwyou can put gallery quality 
photographs in all your publications. 


The best imaging in a 
desktop scanner comes from 
Datacopy. Now you can 
merge finely detailed photo- 
graphs and other artwork 
directly into your desktop 
publications. 

HIGH RESOLUTION ~ 

Datacopy s complete range of 
scanners delivers the ultimate 
in high-resolution imaging. 

With advanced 
grayscaling 
capabilities and 
300 or 400 
dot-per-inch 
quality graphics, 
Datacofjy Scan- 
ners clearly out- 
perform all other 
products in their 
price class. 


VERSATILE SOFTWARE 

Datacopy Scanners are sup- 
f)orted by equally powerful 
software. PCImage' allows 
you to capture grayscale, then 
manipulate 
a scanned 
image to fit 
your own 
format. And 
merge that image with your 
current desktop publishing 
package. 

What’s more, Datacopy OCR 
Plus' and OCR 4mat'software 
can handle text and numerical 
data too. So you 
can scan the 
most pxrpular 
types of hard 
copy informa- 
tion. And format 


them for your current word 
processing, spreadsheet or 
desktop publishing programs. 
Quickly and easily. 

QUICK information" 

Call us today. We’ll furnish 
you with information on our 
complete line of scanners 
and software. And where to 
find the nearest Datacopy 
reseller. (800)821-2898 



lllim DATACOPY 

\n\\i \ A Xerox Company 
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Dolch P.A.C.386-20C' 

I>)lch Compulcr Systems 
2029 OTonleAve. 

San Jt>sc.CA 95134 

(800)538-7506 

(408)435-1881 

IJst Price: With ! MB RAM. one 5'/4-inch 
I -2MB dual-density floppy disk drive. 2()MB 
hard disk, one parallel and two senal ptms. 
RGB port (for color monitor). 32K RAM 
cache, S7,470. Model 386-16. with same 
configuration, S5.770. Mixlel 386-20. wjth 
same configuration but without R.AM cache, 
S6.470; elecin)luminescent CGA screen. 
S595;40MB harddisk. S225:2MB RAM. 
$750; MS-DOS 3.3. $150; carrsing case. 
$150. 

In Short: On the same level as the Compaq 
Ptirtable 386 in both speed and price, the 
Ds)lch P. A.C. 386- 20C is a ncar-infmilely 
expandable, lop-performing. 22-pound lug- 
gable. 

CIRCLE 681 ON READER SERVICL CAR[) 


cruising along with the fastest 386s on the 
market. The 386-20C takes on the Com- 
paq 386/20 and performs at about the same 
level. The biggest differences between the 
machines are the way this unit can be ex- 
panded and the wide range of options. 

The 386-20C weighs approximately 22 
pounds in its heavily padded case, a formi- 
dable piece of luggage. Like most of the 
other units in this weight range, the 386- 
20C is certainly less bulky and heavy than 
the earlier generation of sewing-machine- 
style portable computers, but after carry- 
ing it a few city blocks this unit starts to 
gain weight rapidly. 

The electroluminescent screen is very 
appealing in yellow and gray, but it 
achieves only CGA compatibility. Of 
course, you can always add an EGA con- 
troller for another $W5. The screen in- 
cludes a brightness switch and a reverse 
switch, which switches between gray-on- 
yellow (my favorite) and yellow-on-giay. 
The screen measures IV* inches wide by 5 
inches high. It doesn’t display true aspect 
ratio in this configuration, so pie charts are 
slightly oval. 

The 386-20C’s keyboard is functional, 
if a bit bare. There is no separate numeric 
keypad and cursor control set. The layout 
is similar to the original AT keyboard; the 


only major difference is that there are 12 
function keys across the top of the key- 
board. The keys clack and clatter, and 
though they work just fine, they feel a bit 
disconnected. 

The review unit came with a 28-milli- 
second 40MB Seagate hard disk drive. At 
a premium of only $225 over the standard 
20MB drive, there's no good reason to 
stick with Dolch’s minimum offering. 
Two serial ports and one parallel port are 
also standard, as is a 1 .2MB 5Vi-inch flop- 
py disk drive. 

There is no question that the Dolch 
P.A.C. 386-20C is a screamingly fast, 
high-powered machine. You can add as 
much power to it as you can afford and 
keep up with the fastest machines on the 
market. And with all this power by your 
side whenever you need it, how much 
more could you ask for? — Bruce Brown 

MITSUBISHI ELECTRONICS 
AMERICA INC. 

Mitsubishi MP286L 

Mitsubishi’s MP286L laptop portable may 
qualify for low-end status in terms of 
price, but when it comes to performance, 
this $3,995 AT-class luggable is anything 
but low end. 

The 80286 processor runs at 1 2 MHz 
with a single wait state, thus holding its 
own with most desktop units in its class. 
The hard disk is a 20MB unit rated at a 
rather pedestrian 68 milliseconds, which 
seems disappointing when teamed with its 
relatively hot CPU. Mitsubishi doesn’t 
leave you hanging there, however; it adds 
PC-Kwik, a disk-caching program, to the 
package. With this program loaded using 
the default settings, the MP286L held its 
own with other 286s reviewed in this issue. 
On the small-record DOS file benchmark 
test, the caching cut out more than 90 per- 
cent of the time required for the same test 
run without caching. 

While the caching program is yet an- 
other memory-resident program vying for 
precious RAM, PC-Kwik can use extend- 
ed memory above the standard DOS 
640K, limiting its impact on applications. 
The MP286L comes with only 640K on 
the standard model, but you can add a 
2MB RAM expansion card. 

The page-white display is attractive. 


with black LCD characters on a white 
backlit background. The black characters 
ate achieved using NTN (neutral twist ne- 
matic) liquid crystals, as opposed to the 
mote-common supertwist LCDs that pro- 
duce blue characters. The paper-white 
background is a cold cathode fluorescent 
panel, which uses technology similar to 
that of tubes used in overhead lighting fix- 
tures. The end result is a good-contrast im- 
age that is relatively easy on the eyes. If 
you don’t turn the backlight all the way up, 
you can get a pleasant mottled effect. 

The backlight is not as bright as some, 
notably the other white panel I tested on 
the Zenith TurbosPort 386, but it is mote 
than adequate. The LCD panel has 640 by 
400 resolution with a standard 1 .33 aspect 
ratio, so circles come out round and not 
squashed. The screen image is generated 
with a double-scan CGA emulation, how- 
ever, rather than an EGA. 

STRANGE CHARACTERS The biggest 
problem with the display is its character 
set, which reminds me of the problematic 
sets found on early dot matrix printers. The 



FACT 


FILE 


Mitsubishi MP2861, 

Mitsubishi ElectAMiics Anwrica Inc. 
Conipulcr Systems Division 
991 Knox St. 

Torrance. CA 90502 

(800) 556-12.34. ext. 25 

(800) 44 1 -2345. ext. 25 (in Calif. ) 

List Price: Model MP286L-2 10 with WOK 
RAM. dual 3'/2-inch 1 ,44MB floppv disk 
dnvcs. $3. 195; Model MP286L-226 with 
640K RAM. 3'/2-inch 1 .44MB floppv disk 
drive. 20MB hard disk FXD, S3.995; Mcxlei 
M1>286L-220VP with 640K RAM. 3»/2-jnch 
1 .44MB floppy disk drive. 20MB hard disk 
l-TCD, 80287 math coprocessor. 54,595; 
2MB RAM extension add-in board. $1 ,530; 
one parallel and two senal ports, external 
floppy disk drive ptiri. keypad ptirt, external 
moniuir pim on CGA coniniller standard on 
all nxKlcls. 

In Short: Sleek, black, and fust, the 
MP286L represents an attractive value for an 
AT-cla.vs portable. The display’s character 
set and keyboard arc its weakest points, and 
its custom slots limit flexibility, but at $3,995 
it’s rm>rc than simply competitive. 

CIRCLE 680 ON READER SERVICE CARD 
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INTRODUCING THE G/ETHERNET LAN 

VEmrSIANMRD 

Plug-compatible with other Ethernet® LANs. 

VERY HUT 

And outperforms the competition every time. * 


Gateway G/Etliemet 

3Com EtherLink™ 
3Com EtherLink w/EtherLink Plus™ 
Novell NE-1000 
Novell NE-1000 w/NPOOO 
Western Digital EtherCard PLUS™ 




You want standards. Now the developer of 
G/Net™ one of the most popular PC LANs in the 
industry, has introduced G/Ethernet. it meets all 
the specifications of the IEEE 802.3 networking 
standard. And because it follows the stand- 
ard, G/Ethernet is plug-compatible with 
most Ethernet cards. 

You want speed. With Gateway’s 
G/Ethernet, you get the fastest Ethernet 
on the market today. As much as 339% 
faster, and that's without the added cost and 
complexity of special file server cards. We en- 
gineered G/Ethernet to its maximum capacity 
so that it’s capable of handling heavier network 
loads than most other Ethernets. 

You also want expansion capabilities. So G/Ethernet is 
fully compatible with Gateway’s complete line of wide area 
communications products. Using our multi-user gateways, 
you can connect G/Ethernet users to a variety of micro, 
mini, and mainframe resources virtually anywhere ih the 
world. And you can easily bridge G/Ethernet to any num- 
ber of Advanced NetWare-®based LANs using G/Remote 
Bridge.™ 

And you've always wanted support. With G/Ethernet, 
you get more than just a great LAN. You also get the best 
support service in the business from a total communica- 

*nnforfnance Kom bunion 10 node LAN lesU uiing Novell PERFORM2 benchnaib program. Your 
artual performance artll vary wltJi ilie of LAN. ron/igun(ion. and appliraUoni. G/Net. G/Etherrtei. and 
Q/Retaote Bridge are irademariii of Gateway (Vyinnunirationt. Inr. Elhemel ii a registered trademark 
of Xerox Corp. NetWare is a registered trademark of Nowell, Inr. ElherUnk and Elherlink Rus are 
trademarks of 3Coa Corp. EtherCard PLUS is a trademark ol Western Digital Corp. n/2 Is a trademark 
of IBM ('•orporaUon. Co^ghi • 1988 Gateway Commoniraiions, Inr. All rights reserved. 
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tions solutions company — support enjoyed by 
over 100,000 satisfied G/Net users. 
G/Ethernet is available from your local 
Gateway reseller right now, with virtually 
all versions of Novell Advanced NetWare. 
And because we were the first LAN 
/ ' vendor ever to run NetWare, nobody 

supports NetWare better than we do. 
We've got what you want. And we've got 
proof. Call today for Our FREE G/Ethemet 
Performance Comparison listing Report. See 
for yourself how G/Ethernet outperforms the 
competition. 

1 - 800 - 367-6565 

(714) 553-1555 in California 

Qateuiau 

communications, inc. 

2941 Alton Ave • Irvine, CA 92714 
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286- AND 386-BASED PORTABLES 


H 



Benchmark Tests: 
286- and 386-based 
Portable Computers 


P C Labs tested 12 different portables;4 
80386- based portables and 8 80286- 
based portables. In the 386 group are the 
Toshiba T5100. the Compaq Portable 386, 
the Zenith TurtwsPort 386, and the Dolch 
P.A.C. 386-20C. The remaining eight 
portables fall into the 80286 category. 

The Dolch P.A.C. 386-20C and 
the Compaq Portable 386 were 
the frontrunners In most test 
categories of the 80366- 
based portables. In 
the NOP. the 
(contirtues) 




Relative Times 

(IBM PC AT-100) 



Performance Times 

(Times gnen in seconds except where noted) 


Floating- 

Point 

Calculation 


Floatir>g- 

Point 

Caiculation 


In the NOP test, the Toshiba T3200. 
running a standard Intel 80286 
processor at 12 MHz. proved to be 
the fastest machine in its class. 



1 Instruction 
Mix 

Instruction 

Mix 

with 

Coprocessor 

Without 

Coprocessor 


IBM PC AT. Model 339 

4.18 

8.79 

N/A* 

N/A§ 

35.43 


Compaq Portable II 

4.19 

8.95 

N/A* 

3.80 

35.83 


Sharp PC-7221 

3.50 

7.36 

" N/A* 

N/A§ 

29.20 


Compaq Portable III 

2.86 

6.04 

N/A* 

2.29 

23.76 


Mitsubishi MP286L 

2.78 

5.84 

N/A* 

N/A§ 

23.29 


Zenith SupersPort 286 

2778 

5.14 

N/A* 

N/A§ 

22.19 


Dataworld Portacomp II 

2.76 

4.56 

N/A* 

N/A§ 

18.43 


Dolch P.A.C. 286-16 

2.11 

4.76 

N/A* 

N/A§ 

20.10 


Toshiba T3200 

2.08 

5.93 

~N^* ” ” 

N/A§ 

23.51 


386-BASED COMPUTERS 

1 1 

Zenith TurbosPort 386 

2.76 

5.17 

5.06 

N/A§ 

18.95 


Toshiba T51 00 

2.09 

4.28 

4.25 

N/A§ 

15.36 


Compaq Portable 386 

1.68 

3.29 

3.25 

0.61 

12.48 


Dolch P.A.C. 386-20C 

1.65 

2.97 

3.02 

' N/A§ 

10.82 



N/A *— Noi applicabie: not a 386 based portable. N/A§ —Not applicrRile: unit does not provide a coprocessor 
N/A1 — Not applicable; unit does not provide expanded memory. 
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DOS 

DOS File 

DOS File 

BIOS 


Video BIOS 

Video BIOS 




Disk 


Access 

Disk 


RoutIrM 

RotftIne 

Conventional Expanded 

Extended 

Acceee 

(small 

(lai^ 

Seek 

Direct to 

Without 

with 

Memory 

Memory 

Memory 

(milliseconds) record) 

record) 

(milliseconds) Screen 

Scrolling 

Scrolling 

1.28 

N/A1 

N/A# 

43.87 

71.31 

19.21 

37.39 

8.29 

8.08 

11.64 

1.30 

N/A1 

N/A# 

85.74 

87.22 

14.79 

72.83 

5.82 

3.46 

5.99 

1.06 

N/A1 

N/A# 

93.36 

160.50 

38.54 

74.48 

4.84 

7.03 

11.26 

0.86 

N/AH 

11.91 

33.16 

66.79 

13.46 

29.00 

4.28 

2.42 

4.61 

0.85 

N/AH 

N/A# 

85.08* 

78.80 

14.79 

72.87 

3.19 

4.67 

6.64 

0.93 

3.87 

N/A# 

38.54 

86.37 

22.34 

25.85 

6.21 

1.98 

5.93 

0.60 

N/Af 

36.52 

48.16 

55.60 

8.59 

32.62 

7.91 

4.01 

8.29 

0.85 

N/AH 

N/A# 

31.56 

66.40 

13.34 

34.00 

ao7 

2.52 

8.19 

0.86 

3.38 

N/A# 

53 32 

58.44 

18.40 

37.44 

7.14 

3.02 

6.26 


0.77 

N/A1 

8.45 

31.95 

76.12 

18.92 

26.49 

1.70 

0.83 

1.48 

0.63 

2.58 

N/A# 

38.45 

52.64 

14.01 

25.60 

7.36 

0.71 

3.85 

0.60 

4.73 

N/A# 

30.56 

63.93 

14.28 

26.97 

4.23 

1.43 

3.57 

0.47 

N/AH 

11.56 

40.96 

50.20 

17.90 

41.63 

7.86 

3.47 

7.79 

N/A# —Not appiicabie: unit does r>ot provide extended memory. 


* The Mitsubi^i MP286L repeatedly reported hard disk errors while rurming this test with two different machines. (contmues) 
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Benchmark Tests: 

286- and 386-based Portable Computers 

(continued from previous page) 


Instruction Mix. the Floating-Point 
Calculation Without Coprocessor, and the 
Conventional Memory tests, the Oolch 
P.A.C. 386-20C outperformed the Compaq 
Portable 386. The Compaq's gas plasma 
display, however, was faster than Dolch's 
display on the Direct to Screen and the 
Video BIOS Routine tests. The Zenith Tur- 
bosPort 386 failed to perform at the Dolch 
and the Compaq’s level, with the exception 
of its superior performance In the screen 
tests. 

In the 80286 family, the Dataworld 
Portacomp II performed well in the 
Instruction Mix, the Floating-Point Calcula- 
tion Without Coprocessor, the Conventional 
Memory, and the DOS File Access tests. In 


PC Labs Standard Benchmark Tests 


The NOP beochmark test is designed to measure raw 
dock speed and memory access tinr>e while minimizrng 
diflerences in microprocessors and the effect of memory 
caching. This test executes almost nothmg but NOP (“No 
Operation") machine code instnictions in a big 1 28K loop. 

The 60286 Instruction Mix benchmark test measures the 
time it takes to execute a selected series of processor- 
intensive tasks. The test program uses 60286 instruction 
code. These mstructions are a subset of the total 
processor insiriiction set. 

The 60386 lr>struetion Mix benchmark test measures the 
time it takes to execute a selected series of processor- 
intensive tasks. The lest program uses B0386 instruction 
code. These irtstnjctions are a subset of the total 
processor instruction set. The 80386 Instruction Mix 
implements a number of 32-bit operations. In the 80386 
processor these become single irtsiructiorts. whereas in 
the 8086 and 80286 versions of the benchmark test they 
remain multipla instructions. 

The Hoeting-Point Calculatfon benchmark test 
measures processor speed by ioopmg through a series of 
floating-point calculatiorrs, induding multiplication, 
dhrision. exporrentiation. and togarithmic and 
trigorwrrtetric functions. The benchmark program uses 
the floatirtg-point library included with Microsoft C 
Compiler 4.0. 

The Conventional Memory berKhmaik test allocales 
2S6K of conventional rramory and treats it as a series of 
64-byte records. Then. 16.364 random records are read 
into and written from this memory .{The result shown is the 
average of the read and write times. 


the NOP lest, the Toshiba T3200. running 
a standard Intel 80286 processor at 12 
MHz. proved to be the fastest machine. 
Although the Mitsubishi MP286L was 
among the fastest 286s in the NOP and the 
processor tests, both of the MP286L 
machines we tested repeatedly reported 
hard disk errors on the DOS Disk Access 
test. Mitsubishi Electronics America uses 
varying hard drive vendors, even for the 
same model; the MP286Ls we tested had 
drives from Miniscribe Corp. The hard disk 
controller is a proprietary controller made 
especially for the Mitsubishi MP286L. The 
Sharp PC-7221 ’s slow hard disk contrib- 
uted to its poor performance in the hard 
disk tests. 


The Expended Me m ory benchmark test allocates 256K 
of expanded memory and treats H as a series of 64-byte 
records. Then. 16,384 random records are read irtto and 
written from this memory. The result shown is the average 
of the read and write times 

The Extended Memory benchmark test allocates 2S6K 
of extended memory and treats it as a series of 64-byte 
records. 17100. 16,384 ranijoin reconls are read into and 
written from this memory. The lesull shown is the average 
of the read and write times. 

The DOS Disk Access benchmark test measures the 
time it lakes to do a random sector read using DOS. DOS 
buffers are set at 3 and the interleave factor is left at the 
drive's default setting. This test adds DOS's overhead to 
toe BIOS and hardware times. The test program performs 
the sector read t .000 times within toe DOS disk partition. 
The average result is shown In mUilseconds. 

The DOS nte Access benchmark test measures toe 
throughput rate of the disk being tested. In this case, 
throughput times are measured in terms of how long the 
disk takes to perform common DOS file-management 
functions. Five tasks— Ale creation, sequential file write, 
sequential Me read, random file write, and random file 
read— are timed and the results summed. 

The test is carried out for two different types of 
files— smail-record files and large-record files— toat are 
used by common PC applications. Files created using 
smafl records are typic^ used by database 
mtuiagement progr a m s , and large records are typically 
used tor word processing and spreadsheet files. Loacting 
a DOS program is also simulated by the large-record test. 

If no disk caching software is supplied by the computer 
or disk drive manufacturer, each test is run once. 
Otherwise, the test for each record sixe is run twice; once 
with the caching software installed and once without it. 


All the portables were rated against 
performartce times of the IBM PC AT, 
Model 339. As a matter of interest, the 
times for the Compaq Portable II were 
markedly close to those of the IBM PC AT 
in the Instruction Mix, the Floating-Point 
Calculation Without Coprocessor, and the 
Conventional Memory tests. No relative 
times are reported for the 80386 Instruction 
Mix, the Floating-Point Calculation with 
Coprocessor, the Extended Memory, and 
the Expanded Memory tests because the 
IBM PC AT was not outfitted to support 
these functions. 


The BIOS Disk Seek benchmark tael measures the time 
it takes to do a random seek using toe disk’s ROM BIOS. 
The test result includes minimal software overhead and 
may nof parallel toe manufacturer's claimed average 
access time. The test program performs t.(XX) seeks. 
The average result Is shown in miOiseconds. 

The Direct to Sem en benchmark lest measures the 
bandwidth of the video adapter by writing directiy to the 
display memory buffer. The test is performed in video 
moide 3. The entire screen is updated using the 
assembly language REP STOSW instruction with register 
CX equal to 2000. This is done 1,000 limes, and toe 
resuti shown is toe total of the 1,000 trials. 

The Video BIOS Routine Without Scrolling benchmark 
test measures the speed of the BIOS Teletype routine 
without scrolling. The test is performed in video mode 3. 
The screen is cleared and 24 lines of 60 characters each 
(including a terminating carriage return and line teed) are 
written to the display through the BIOS Teletype routine. 
This is done ten times, and the result shown is the total of 
the ten trUtls. 

The VWao BIOS Routine with Scrolling benchmark test 
measures toe speed of the BIOS Teletype routine with 
scrolling. The test is performed in video mode 3. The 
screen is cleared and 240 lines of 60 characters each 
(including a terminaUng carriage return and line feed) are 
written to the display through toe BIOS Teletype routine. 
Although the first 24 lines written to the display do not 
involve scroling, aN the remaining lines scroll the display. 


(ends) 
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The $3,195 Mitsubishi MP2H6L is quirky, but 
its sleek black design and relatively low price 
tag make it an attractive choice. The 
keyboard" s awkward Junction-key arrangement 
and the page-white display's bizarre character 
set are just two of this machine's 
idiosyncrasies. 


A 

The four proprietary e,xpansion slots in the 
Mitsubishi MP2li6L limit its flexibility, but this 
15 -pounder manages to ftt them inside a 
clamshell-type housing. 


characters have uneven thicknesses that 
are not visually appealing. The capital Y 
has top-heavy branches supported by a 
spindly upright base. The lowercase letters 
are worse: letters with descenders do not 
rest on the same level as those without, but 
instead float one pixel row higher. Letters 
with ascenders have the reverse problem: 
the body stops one pixel row short of the 
other letters. The result is text that bounces 
up and down unevenly — it not only was 
unattractive but more difficult to read. 

The keyboard has its own troubles. The 
alpha keys are arranged much like the new 
101 -key layouts, with the exception of an 
unlabeled and undixrumented key between 
the left Ctrl and Alt keys. This key pro 


duces a backslash character in DOS, but 
nothing in XyWrite. There is no separate 
numeric keypad, but one is embedded in 
the alpha keys and activated by the Num- 
Lock key. 

So far, the keyboard is not much differ- 
ent from those of other portables. The 
problems arise with the function and cur- 
sor-control keys. To start with, they all 
have little half-size keycaps, which I found 
tough to use. The 12 function keys ate ar- 
ranged in three groups of four along the top 
left in an illogical arrangement. F9 through 
FI2 are on one row, FI through F4 in the 
row below. To the right in the second row 
come F5 through F8. It took some mental 
gymnastics for me to translate from the lo- 


cations of any “standard" layout, making 
adaptation much more difficult. The cur- 
sor controls are at the top right, also in a 
strange configuration. On a regular key- 
board, Home is above End and Ins is next 
to Del. On the MP286L, Home is in the 
same tow as End and Ins is above Del. It is 
difficult to understand how these positions 
were chosen, since they seem designed to 
be as different as possible from conven- 
tional layouts. 

Other than these quirks, the MP286L is 
a solid and full-featured machine. There 
are one parallel and two serial ports on the 
back, along with a port for an external 
CGA monitor and an external floppy disk 
drive, and four proprietary expansion 
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Will everyone 
who hates 


makirig backups 


■ 



Backing up your data doesn’t 
really take an eternity it just seems 
that way. 

Unless you have an Irwin' mini- 
cartridge tape backup system. 

In which case you don’t think 
about eternity. You think about what’s 
for dinner and how you just might 

beat the rush 
hour. 

Because 
our EzTape* 
software lets 
you automa- 
tically store exactly the data you 
want, whenever you want. 

Without the hassle of complicated 
commands or complex procedures. 

So instead of heading for a case 
of floppies at day’s end, you can head 
for home. 

Irwin tape drives 
work with all 
the popular 
networks. 



With an Irwin minicartridge system you am easily share data around the whole 
office. Even among different kinds of computing systems. 


And backup tapes written on one 
Irwin drive will be read perfectly 
by a similar or higher capacity 
Invin model. 

With our patented AccuTrak" 
precision 
tracking tech- 
nology, you 
can transfer 
data from a 

PCtoaPS/2 

to a Mac. And EzStart''gioes you set-arul-forget program- 

• ming. Up to 64MB of automatic backup every 

vice versa. evening, every weekend— whenever you want. 

Another accomplishment that’s 
ours alone. 

All of which may explain why our 
systems are the hands-down f^orite 
over all others combined. 

So call 1-800-BACKUPl for the 



Irwin dealer nearest you. Making 
backups may never become your 



GC<ip!fright 1988. Irwin Magnetic Systemt, Inc.. 2101 Cimmonu'callh Btvd.. Ann Arbor; 

Ml 48106. Irwin and Ezlbpe art registered trademarks, and AecuThik. EtSlart and Irwin 
BACKUP art trademarks ig Irwin Magnetic Systems, Inc Other brand or product names art 
trademarks or registered tradertrarks of their respective bidders. 
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■ 286- AND 386-BASED PORTABLES 


slots. There is a hardware reset button on 
the display panel, located out of harm's 
way but within easy reach when needed. In 
addition to the hard disk, there is a 3'/^ 
inch floppy disk drive that reads both 720K 
and 1 .4MB disks. 

All this power is packed in a laptop case 
that tips the scales at under 15 pounds, 
which is within acceptable tote-weight 
range. 

With performance nearing some of the 
slower 386 designs, low weight, fast stor- 
age through caching, and a list price of 
about $4,000, the MP286L is an attractive 
value. The problems with the keyboard 
layout and the screen character set are 
somewhat subjective, but you'll want to 
check them out carefully to make sure that 
you can adjust to them comfortably, espe- 
cially if you will also be spending time 
with more-standard keyboards. If these 
drawbacks are not significant, then you 
may find Mitsubishi's MP286L to be the 
tight portable for you. — ^Alfred Poor 


SHARP ELECTRONICS CORP. 

Sharp PC-7221 

Sharp Electronics made the original lunch- 
box portable computer, and the PC-7221 is 
an acorn that has not fallen far from that 
first tree. With a list price of $3,995, this 
machine retains many of its progenitor's 
features — some of which remain advan- 
tages, and some of which have not kept 



FACT 


FILE 


Sharp PC-7221 
Shaip BlccInKitcs Coq). 

Sharp Pla/a 
Mahwah.NJ 07430 
(201)529-95«) 

list Price: Wiih f»40K RAM. one 5'4-inch 
1 .2MB floppy ilLsk drive, 20MB hard disk, 
$3,995; I MB RAM expansion kit for moth- 
erboard. $499; expanskm unit with two full- 
length and two half-length slois. $699; 

1 .20(M7ps modem. $399; MS-[X)S and GW- 
BASIC. CRT port standard with the unit. 

In Short: The PC-722 1 is a lunchhox -style 
portable whose slow clock speed, slow disk 
drive, average price, artd ovcr-20-fX)und 
weight make it less attractive than other 
chmc'cs in the field. 
CIHai.«7»ONHLAL»£HgHVICt.CAHD 


COUNTERPOINT 

O f the dozen machines reviewed 
here, the Doldi P.A.C. 386-20C 
comes closest to the portable-desktop 
ideal. While the Dolch and Compaq Por- 
tables are the same shape, size, and 
weight, Dolch aces Compaq, three free 
internal slots to none. The crisp yellow 
electroluminescent screen draws just half 
the power of the Compaq/Toshiba plas- 
ma screens, yet you get better color-to- 
gray- (er, yellow-) scale conversion and 
somewhat better contrast. The keys 
sound hollow, the reset button isn't re- 
cessed (but at least it's there), and the 
case looks heavier than it is. All minor 
complaints. Now just learn to say 
“Dolch” without smiling. This is a seri- 
ous machine. 

Good looks, a big, crisp LCD screen, 
a 1 .44MB floppy disk drive, and a com- 
petitive price will attract you to Mitsubi- 
shi’s MP286L. But you've got to won- 
der about the lack of a battery option in a 
clamshell laptop. Ditto for the function 
key layout: FI to F8 in one row, P9 to 
FI2 just above. The Mitsu has an un- 
marked dead key on the bottom row (you 
press it, nothing happens). It should say, 
“This key intentioiially left blank." 

When the Compaq Portable II ar- 
rived in February 1986, it looked so tiny 
and powerful. Now this 26-pounder is 
the biggest and slowest of the group. The 
9-inch green screen still provides the best 


picture, although EL (electrolumines- 
cent) is catching up fast. 

Zenith has done wonders with LCD 
screens. The page-white fluorescent illu- 
mination of the TurbosPort 386 makes 
the blue LCD dazzler of the Z-I8I, 
Z- 1 83, and now the SupersPort 286, look 
positively dim. To me, the TurbosPort 
keys sound hollow (maybe canyon ech- 
oes from the ridge surrounding the re- 
cessed keyboard). Zenith gets credit for 
offering an optional battery. But, Zenith, 
please think about speeding up the 12- 
MHz 386 chip in your next version, and 
take a look at those marvelous EL 
screens. 

Among clamshell laptops, the Zenith 
SupersPort 286 is the most well round- 
ed: a big, well-lit screen with the same 
4:3 width-to-height ratio as a desktop 
monitor, solid keyboard feel, and a clip- 
on battery. I wish Zenith machines didn't 
force you to double-up the cursor and 
PgUp-PgDn-Home-End keys. 

You shouldn't base your choice on 
something as mundane as floppy disks, 
but if your office hasn't made the switch 
to 3'/i-inch drives yet, you’ll want to 
look most closely at the three Compaqs, 
the two Dolches, and the Sharp. All have 
5'/i-inch drives. Zenith, Mitsubishi, and 
Toshiba (T5 100 only) get credit for using 
1 .44MB microfloppies, which read and 
write 720K disks as well . — Bill Howard 


pace with advancing designs. 

The housing is now an attractive char- 
coal gray, and the keyboard clips to the 
front, creating a single unit. The back of 
the case offers both serial and parallel ports 
and a connector for an external CGA mon- 
itor. The 80286 CPU runs at 10 MHz but 
can be switched to 8 or 6 MHz by using a 
slide switch on the back of the case. 

The unit comes with a standard 640K 
memory, which can be boosted to 1 .6MB 
by adding I MB chips to the motherboard. 
There is a custom expansion slot that ac- 
cepts an internal modem. Perhaps the best 
improvement over the original design is 
the full-size 16-bit expansion slot con- 


tained in the bottom of the case. The extra 
slot makes the PC-7221 ideal for use as a 
roving workstation on a LAN. 

The PC-7221 comes with a setup pro- 
gram in ROM, making configuration a 
snap. The documentation is excellent, 
with plenty of illustrations and lucid expla- 
nations of the computer’s operation. 

There are also numerous options avail- 
able, including an expansion unit that ac- 
cepts more standard cards. There is even a 
printer that is designed to hang on the back 
of the case, which you unhook and set up 
when you reach your destination. The han- 
dle on the case is designed to fit in either of 
two positions to allow for the change in the 
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N<)w there are three great computers bu/lt with Mitsubishi quality. 

Foe the [XTfect balance of size and power on almost any desktop, chixxse the 
sh»all-f(X)tprint MP286. For the most demanding applications, the 32-bit MP386 
ha,sllte power, the t)ptions and the e,\pandability to perform. And our c.xciting 
new mP286L laptop takes desktop [xtwer wrerever you need it. 

Thex^attussembled jn the US. for a.s.sur^d delivers' and availability and backed 
with supixsn^iriyjmng, an3 appHeahons by your authorized Mitsubishi re.seller. 

Call toll-frere: f;SW9o%-123^ exf.'^Tii^aWornia, l-8(H)-44l-2,AeSext. 25)or 
write: .Mitsubishi EUsctronics America, Inc^hjuputer Systems Division. 

991 Knox Street, Torntace, CA 90302 for the A 

authorized reseller, heatSt^'oii. MITSUBISHI 

Mit>uhtshi Kit'd rf>nics America. irm ELECTRONICS 
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- AND 386-BASED PORTABLES 


A 

The Sfuirp PC -7221' s amtrol panel ^ives 
tnfarmation almtt ihe disk drive, as well as 
wavs ta adjast Ihe contrast . hri^htiie.ss. and 
atifile of the supernvist LCD screen. 


cemer of gravity when the printer is at- 
tached. 

The supertwist LCD screen is fairly 
easy to read. The screen can be adjusted to 
enly a rather narrow range of reading an- 
gles. however, so you must rely on the 
contrast adjustments if you'll be working 
on surfaces of varying heights. The screen 
doesn't have a standard 1 ..^3 aspect ratio, 
so circles will appear squashed. 

The keybtrard is separate from the main 
unit and is connected to the machine by a 
coiled cord with modular jacks on each 
end. This means that you can't plug in 
your favorite full-size keyboard instead, as 
is the case with some of the competitors. 
The keyboard layout is fair. (Jn Ihe plus 
side, it offers a full numeric keypad on the 


right side. There is another set of cursor- 
control keys and Ins and Del keys along 
the lop edge, but I found them to be lixi far 
away for easy access. I much prefer to 
have them on the lower edge of the key- 
board. The keyboard also has a full com- 
plement of 12 function keys, but they are 
arranged horizontally in two rows of six 
each ;uid use small rectangular keycaps. 
The function key arrangement is crowded, 
and users of both old-fashioned (function 
keys to the left) and new-fangled key- 
boards (function keys in a single row along 
Ihe top) will have to make an adjustment. 

The computer pertdmied as you might 
expect a lO-MHz 286 to perform. Unfortu- 
nately. Ihe machine is equipped with a 
pokey 78-millisecond hard disk drive. 


which is well out of the league of compet- 
ing machine's drives. 

The slow drive is perhaps the most ob- 
vious example of what is wrong w ith this 
machine. The PC-7221 comes halfway to 
meeting the competition but fails to distin- 
guish itself in any signillcanl way. With a 
list price of $3,995. the PC-7221 offerx no 
price advantage over most of Ihe other 286 
machines. At 21.4 pounds, it is heavier 
than most. And at 10 MHz with a slow 
hard disk drive, it dtxtsn'l keep up with the 
competition in perfonnance. either. 

Cheaper, faster, or lighter. Sharp's PC- 
722 I would be a much more attractive val- 
ue. Given its current conliguralion. how- 
ever, I would have to recommend that you 
look elsewhere. — Alfred Poor 


The m2h6 CPU of the lO-MH: SItarp PC-722 1 
can he .switched dt/wn to 8 or 6 MHz via a 
switch on the itaek. This Sd.99S lunehlnix 
nttnlel comes with a 20MH hard drive and can 
Iw boosted front its standard hdilK PAM to 
1 .6MP by addinfi a I MB chip to the 
imnherhoard. 





Do you need AT technology or PS/2 technology? That's the question everybody is asking nowadays, and that's 
the reason Mitac built the Paragon 286V •• to give you the best of both technologies. 

The powerful 12 MHz Pan^n 286V gives you the perfect bridge across IBM's “technology-gap.” Just for starters, 
you get integrated 5-1/4” and 3-1/2” disk drives and support for both MS-DOS and OS/2 operating systems. VGA- 
compatible gnq)hlcs keep you state-of-the-art and support all your existing software. UM/EMS memory is expandable 
up to 8 MB on-board. And space for four storage devices and six expansion slots mean this beautifully designed 
small-footprint machine is ready to grow with your needs - all the way up to networking and even multi-user levete. 

When you find yourself stuck in a “tedinology gap” look to Mitac for creative, reliable, fully supported solu- 
tions. Call toU-firee for the name of ycMir nearest dealer a^ details about Mitac's new third-party service and authorized 
service centers - I-SOO-MTTAC-IIS. 




mitac 


When rellmbfltty Is a decisive factor 




(408) 452-1160 ■ OEM/PriW Labtl toqttlrici call Mac 

■ E»ope >Utac GnbH (W.G> 02II-41-20S6 ■ • Mtoc Jipm Cofp. (05) 5S6-I6>1 ■ Otbef . Mine Intcnattoaal Cofp. I 
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■ 286- AND 386-BASED FOR lABLES 


TOSHIBA AMERICA INC. 

Toshiba T3200 

From Toshiba, the people who helped pul 
computers on the laps of American com- 
muters. comes the T320(). Unlike its 
smaller stablemates, it requires an AC 
power outlet to function. It al.so packs AT 
ptower into its case and offers the whole kit 
fora list price of S5.799. 

The most notable feature about the 
T32(X) is its width. Pop up the display pan- 
el. and you will find a full-size keyboard, 
complete with a separate numeric keypad 
to the right and ten function keys across the 
top (with standard-si/£ keycaps!). While 
some of the lunchbox designs offer key- 


boards as complete as this, the T32()() 
stands apart from most of the laptop-style 
machines in tenns of its keyboard. 

The keyboard layout is similar to an 
old-style AT keyboard, though with a bit 
less space between the keys. I found that I 
kept hitting the Esc key when groping for 
the Backspace key, a mistake that has un- 
fortunate consequences in some programs. 
Overall, the T32(X) was one of the easiest 
layouts to adapt to, but if you prefer your 
regular keyboard, there is a stKket in the 
side where you can plug it in. 

When you power up the T32(X). you 
will notice another striking detail: the 
screen is red. The gas plasma display of- 
fers high resolution with a standard aspect 


ratio, including both EGA and Hercules 
emulations. The characters arc sharp, but 
the panel background is fairly bright, re- 
ducing the display's contrast even when 
the controls are turned all the way up. As a 
result. I found the display to be more tiring 
over extended use than a standard CRT 
monitor; you may be more comfortable 
hixiking up your desktop monitor to the 
system. 

Again, if you prefer, you can hixik up 
an external EGA monitor to a port on the 
back. A combination keysuoke switches 
you from the plasma display to the external 
monitor or back again. 

On the inside of the machine, an 802X6 
beats away at the frenzied pace of 1 2 MHz. 



A 

The fulhlenfiih keyhiwrd of the Toshiba T3200 
is exceptional amonf; laptop-style machines. 
The familiar layout, separate numeric keypad, 
and ten function keys with standard-size 
keyctips make tlw transition from desktop to 
portable keyhotird practically painless. 


The Toshilxt TJ2(X) offers l2-MHz 
performance, a ffas pla.sma display, and a 
-UiMll hard di.sk. The red }ias plasma screen 
luis sharp characters but low twerall contrast. 
Upttrudable to 4MH RAM. this hifih-end 2H6 is 
Iteasy not only in features but in weifiht 1 1*4 
ptnindslandprice I $5. 7*49 f 



For people who don’t program. 

R&R has the power, flexibility, and ease-of-use that lets you get information you 
want out of dBASE, exactly the way you want it. We guarantee it, or your money back.* 
Ad hoc reports. Production reports. R&R can do them all, without you writing a line 
of code. Business forms such as invoices and statements. Management reports such 
as aged receivables and sales by product. Analytical reports such as largest customers 
by region and average days between orders. Form letters to clients. 

Relate and report from up to 10 files at once. Place fields and text In any layout. Do 
complex calculations. Print totals and subtotals. Lotus»-like menus and HELP system 
make it easy. 

Use standard field formats such as currency, commas, and word-wrap. Print in bold, 
italics, underline , and different fonts. R&R has hundreds of features for fast results — 
without programming! 

And for those who do. 

R&R is a timesaver for professional developers. It saves time when creating reports. 
It saves time every time you change them. Time you can spend doing other things. 
R&R has the features you need for delivering professional systems in less time. An 
unlimited-use ROYALTY FREE Runtime that requires only 25 KB of memory. Network 
support. Memo field support. Conditional printing. UDFs. 100 standard printer setups. 
A custom printer setup program. Optional Clipper™ and FoxBASE+™ index support. 
And much more. 


So, whether you program or not. Relate and Report. Then rest and relax. With R&R. 
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. . a stunning comMnaiion at • comfortabi* and Infonnativ* 


usar intertaca, suptamaly aasy accast to mulflpta ralalad fliat. 


1 ^ W 

■ a 1 

and extansfva raport dastgn and anhancamant toolt. Usabta by 
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straighMonMird or complex raport output 
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Among ‘Tha 100 Top-Rated Products of 1987 ." 


12/8/87 

IntoWohd, 12/?e/B7. 


Only $149! 

Satisfaction Guaranteed.* 

To order, or for more Information and 
the name of your nearest dealer, call: 

800-325-9035 

In Mass., call (508) 366-1122. 

*lf you arenl satisfied for any reason, 
return R&R v^thin 30 days of purchase for 
a refund (if purchased directly from 
Cortcentric or an Authorized Reseller). 
R&R wor1(8 with dBASE IN*. Ill PLUS*. 
Quicksilver", dBXL". and other dBASE- 
file<ompatible products. Clipper and 
FoxBASE+ Module $49.95 additional. 

Free enhar>cemeot for dBASE IV" short™ 
ly after it ships. media available at 
extra cost. Runtime irtcluded with 
unlimited-use license. 320 KB and hard 
disk required. 

R&R Relational Rep>ort Writer artd 
R&R Worksheet Report Writer” — 
the standards for database report- 
ing with dBASE. 1-2-3®, and 
Symphony*. 

Concentric Data Sytlemt, Inc. 

18 Lyman Street 
Weetboroy MA 01581-4063 

TrMWMUcs dtASE.dBAStM.daAMW^U6tM DBASE rv by 
AMon-TM Lotm. ard Byw^rwny by um OMiepfnan) 

CecpoMon OiaeMBiir and dBJO. by fa w A i T wj i SyMBM. me 
roaa ye* b y Fm Sa Wawaa Opgaf by NanbKbai Cofpenaon 
BAB Baiabonal ^pen Pmwr aad R A X Wo^ktfta^ RapoR Wnlaf 
by CoAcanmc owa Ai a—w. Iwc 
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286- AND 386-B ASED PORTABLES 


FACT FILE 


Toshiba T3200 
Toshiba Afnerica Inc. 
infonnation Systems Division 
9740 Irvine Btvd. 

Irvine. CA 92718 

(800)457-7777 

(714)583-3000 

List Price; With IISiB RAM. one 3'/5-inch 
720K floppy disk drive. 40MB hard disk. 
80287 coprocessor socket. $5,799; 3MB 
RAM expansion/extension card. $1 .699; car- 
rying case. $99. 

In Short: The Toshiba T3200 ofTers featuies 
like no other AT-ciass luggable arowid: full- 
length keyboard, plasma display, and high 
desktop potential and expan^ility. These 
features come at a price, however extra dol- 
lars and extra wei^t. 


CIBCLE S71 ON READEB SEHVXI CAnO 


The computer comes with a full megabyte 
of memory as standard, and you can add a 
3MB RAM upgrade. There is also a 720K 
3 '/ 2 -inch floppy disk drive, and a 40MB 
hard drive rated at 40 milliseconds. If you 
want to add something, you can use either 
the half-length 8-bit or full-length 16-bit 
expansion slots. 

With all this power in place, what more 
could you want? 

Unfortunately, there are some aspects 
of the T3200 that limit its appeal. Perhaps 
the first and foremost factor is weight. 
Here is a computer based on the latest tech- 
nology, cramming an AT-class machine 
into a case the size of a small briefcase; yet 
it tips the scales at 19 pounds — the same 
weight as some portables with old-fash- 
ioned CRT displays. The weight might be 
more acceptable if it included some batter- 
ies, perhaps, but the T32(X) is strictly a 
plug-in-the-wall machine. 

The fan and hard disk drive are appre- 
ciably noisy, even when compared with a 
standard IBM PC-XT. While the T3200 
can be set up as a desktop substitute, using 
its various ports, you’ll run into some in- 
teresting limitations. You can have an ex- 
ternal floppy disk or you can have a paral- 
lel printer, but you cannot have both. 
These two functions are supported through 
the same physical connector, so you must 
choose one or the other. 

The display shows only three shades of 


The Evolution of Portable Screen Displays 


C athode-ray tube (CRT) technology, 
used primarily in desktop comput- 
ers, was used In some early portables but 
quickly became cumbersome as port- 
ables shrank in size and price. Liquid 
crystal display (LCD) technology, used in 
the first portables and laptops and 
recently in low-end laptops, produces dim 
screens and low character resolution. 

The advantage of simple LC(}s is that 
they are lighter and cheaper and 
consume less power, allowing for longer 
battery life than do more-advanced 
screen technologies. Backlit supertwist 
LCD improves upon basic LCD constmc- 
tion by adding a backlight panel for 
brighter screens and better contrast. 
Backlit supertwist screens have now 
become one of the standards for 
portables. Subsequent display technolo- 
gies such as page-white screens and gas 
plasma displays trade longer battery life 
for higher contrast ratios and sharper 
images. Electroluminescent displays may 
be the wave of the future: while still 
power-hungry, the vivid yellow-and-gray, 
high-contrast screens use less battery 
power than gas plasma displays and offer 
longer screen life. 

—Stephanie K. Losee 
and Francis P. Mitard 


CATHODE RAY TUBE 


Electron gun assembly 
Yoke 



Phosphor-coated 

faceplate 


BACKLIT SUPERTWIST LCD 


Backlight source (hlgl 
intensity white EL) 
Polarizer (rear) , | 


Glass (rear) - 
LC-Layer l 
Glass (front) ^ 


Polarizer 
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Cathode-ray tube (CRT) technology, used by 
the Compaq Portable II, is no longer used in 
laptops and port^es because of Its size and weight. 
The CRT display consists of a large, funnel-shaped 
glass tube. At the narrow end of the tube Is an electron 
gun assembly that generates a beam of electrons that 
are accelerated through a deflection yoke. The beam is 
then deflected over the screen area by a magnetic field 
produced by the deflection yoke. 


O A beam of electrons is emitted by the electron 
gun and becomes magnetized as it passes 
through the deflection yoke. The electron beam then 
produces characters and images by exciting a 
phosphor coating on the inside of the screen, producing 
light wherever the beam strikes. 



O The Compaq Portable M’s screen has the 

appearance of the IBM monochrome monitor, with 
green characters on a black background. The display 
sports high contrast and bright characters that are easy 
on the eyes. Overall, green phosphor on black Is more 
soothing to read over long periods of time than some 
other color combinations. 



O The backlit supertwist LCD (liquid crystal display), 
used in the Dataworld Portacomp II, Sharp PC- 
7221 , Dolch P.A.C. 286-16, and Zenith SupersPort 286, 
builds on standard LCD technology. The screen 
consists of a backlight source; a rear polarizer; a 
Twisted-Nematic (TN) LC-Layer surrounded on both 
sides by layers of glass; a front polarizer; and, 
depending on the manufacturer, an antiglare coating. 

O The supertwist LCD screen takes the liquid crystal 
molecules within a pixel (a picture element) and 
rotates them 90 degrees, yielding a light pixel. Dark 
pixels are developed when the liquid crystal molecules 
are transmitted directly between the two polarizers. 

© Backlit supertwist technology produces a bright 
screen with higher contrast for sharper characters. 
Unlike simple LCD screens, backlit LCD screens need 
no ambient light. The Zenith SupersPort 286 screen has 
dark blue characters on a light blue background. 
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Create your own programs. 



Introducing The Clarion Personal Developer. 
A program generator for the non-programmer. 


Clarion’s new Personal Developer is a 
software package that lets you conceive and 
create your very own programs. Or cus- 
tomize the eight applications that come 
as part of the Personal Developer package. 

So, you no longer have to settle for 
someone else’s idea of how to manage your 
files. Or track your investments. Or process 
your orders. 

Screens like you like ’em. Calculations 
without equal. Reports worth writing 
home about. 

And Personal Develqier is made e^cially 
for people who aren’t programmers. It 
automatically generates 
program code. Which 
means you can produce 
real running programs 
without writing a stitch of 
it. And without having to 
depend on someone else 
to do it for you. 


Remember fingerpainting? 

If a magenta menu is on the menu, 
indulge yourself Make a screen green. Or 
create a scrolling Look-Up you’ll like to 
look at. Even screens in monochrome 
never looked better. 

With Personal Developer’s palette, 
you’ll make programs that are as beautiful 
on the outside as they are on the inside, 
modify them whenever or however you 
want - and have fiin doing it. 




Suggested retail price $ 169- 



What’s beauty without brains? 

Personal Developer lets you do things 
only a programmer could do 
for you before. Like relate data 
from multiple files. Incorpo- 
rate locate and filter functions. 
Use computed fields and 
memory variables. Employ 
“hot ke^.’’ Even produce 
coistomized reports and forms. 


SPECIAL INTRODUCTORY PRICE $1.W. 





Or recreate ours. 



“ORDER” Keeps your customers and products straight 
and prints invoices and reports! 




Print ruihng Ubels 
Forn Letters 
neniiership Reports 
Quit 


Bse N to point 

Press Enter to select desired ruction 


“MEMBERS” Allows you to keep membership lists, 
including dues, mailii^ labels, and form letters! 

Eight ready-to-nm ^plications - 

as is, or as you lis£ ’em. 

Use them right out of the box. Or use 
them as models for programs you’ll create 
with Personal Developer. Or use Personal 
Developer to change mem, rearrange them 
and turn them into a library of proven 
programs tailored to your needs. Programs 
that, all by themselves are worth the 
purchase price of Personal Developer. 

Quick Start 

Wim Personal Developer’s Quick-Start 
module, you’ll be creating your own 
complete, running applications in minutes. 
Single digit minutes. For more complex 



“TRACKING” Keqis track of sales leads, customers, and 
products sold! 



“TEACHER” Manxes classe,s, students, grades, and 
seating charts! 


applications, Quick-Start develops a 
piowerfiil foundation which you can 
embellish wim Personal Developer’s 
advanced features. 

What’s more, the programs you create 
with Personal Developier can be copied and 
distributed at absolutely no cost. So you 
can give them away to your close friends - 
or work out different arrangements for 
your not so close friends. 

But in order to get started at all, you’ll 
need to visit your Clarion dealer and ask 
for Personal Developer. For the one nearest 
you, call toll free 1-800-354-5444. 



DEVELOPER’ 


System Requirements: 

Reouiresan IBM PC/XT. PC/AT, or PS/2, or true compatible, with 5 1 2KB of memory, a hard disk file and a diskette drive. (Copicsofprogramsmay be made for 
dlskecte-only systems.) The Clarion Personal Developer supp^ the foUowii^ monitors: monochrome. CGA, EGA, and VGA. DOS 2.1 or higher is also required. 
IBM is a rcfdstered trademark of International Business Machines Corporation, PC/AT. PC/XT, PS/2 arc trademarks of International Business Machines Q^iratioa 
Clarion Personal Developer and Qarion Software arc tradcmaiks of Clarion Software. 

Copyright 1988 Ctarkm Software. Qarkm Software. 150 East Sample Road. Ifonpano Beach, FL 3.3064 
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■ 286- AND 386-BASED PORTABLES 


red, which limits its ability to show differ- 
ent colors at one time. Toshiba includes a 
program that will look at the colors on the 
screen and assign shades so as to maximize 
the contrast between adjacent pixels, 
which is a handy and intelligent utility. 
The main drawback to this utility is that it 
happens to be yet another TSR (terminate- 
and-stay-resident) program that can clutter 
up your RAM. 

The biggest problem with this machine 
is the list price. At $5,799, the T3200 is the 
most expensive of the AT-level portables 
reviewed here. Its design does offer some 
advantages, to be sure, but whether those 
advantages are worth nearly $2,000 more 
is open to debate. 

The greatest strengths of the T3200 are 
its expansion slots, its 40MB hard disk 
drive, and its keyboard. Its major weak- 
nesses are the weight and the price. If you 
need the storage space or the ability to add 
a network card or other option, then the 
T3200 might be worth the money and 
mass. Otherwise, the competition has the 
edge on both the scales and the bottom 
line. — ^Alfred Poor 

TOSHIBA AMERICA INC. 

Toshiba T5100 

Sometimes I think that there are two things 
Americans love more than baseball and 
apple pie: speed and mobility. Just look at 
our national love affair with the car. Or 
look at the Toshiba T5 100, the computing 
world's equivalent of a 1 2-cyIinder Jaguar 
it’s compact and powerful at a premium 
price. 

Compact: the whole machine is about 
the size of the familiar low-end Toshibas 
and weighs in at IS pounds. Powerful: 
lurking within this unassuming plastic 
package is an 80386 just waiting to cut 
loose, backed up by a full 2MB RAM and 
a fast 40MB hard disk drive. All this is 
yours for the not-inconsiderable list price 
of $7,499. 

Assume for the moment that you actu- 
ally need a 386 machine and that you need 
to haul it from place to place. As long as 
there is an AC outlet waiting at your desti- 
nation, your TSIOO can be fired up and 
ready to run in just seconds. How well 
does this portable hot rod measure up 
against the competition, both from the 


desktop and the more-mobile points of 
view? 

It is certainly fast. The 386 runs at 16 
MHz, which is not as fast as the trailblaz- 
ing 20- and 25-MHz screamers now on the 
market, but it is fast enough to make you 
forget your favorite AT. The hard disk 
clocks in at 25.6 milliseconds in the PC 
Labs benchmark tests, which is respect- 
able for any desktop unit and downright 
unusual fora portable. The hard disk parks 
automatically on power-down and is one 
of the quietest drives I encountered in these 
tests. It has an EGA-compatible gas plas- 
ma display that provides high resolution 
with a standard aspect ratio, so your pie 
charts don’t look like egg charts— all with 
a response time not rivaled by the fastest 
LCD screens. 

But if speed were all there was to life, 
then we would be driving nitro-fueled 
dragsters to work every day. We expect 
more from our machines in the way of 
creature comforts. Here the T5100 shows 
some flashes of brilliance and some regret- 
table lapses of judgment. 

Most prominent in the good news/bad 
news department is the display, a red-tint- 
ed gas plasma screen with a number of op- 
tions. For example, the screen has both 
brightness and contrast settings, which is 
good, but they both have to be cranked up 
to their highest settings for a legible 
screen, which is too bad. There are two 
character sets. One is a single pixel wide 
and is a bit taller than some people are used 
to, but it is fairly readable and quite sharp. 
I found it difficult to adjust to my EGA and 
NEC Multisync combination after a ses- 
sion with the T5 1 00 because my expensive 
color system ended up looking fuzzy and 
blurry by contrast. The other character set 
is two pixels wide and looks a little like a 
bad Broadway font except that it is even 
harder to read. You can easily switch be- 
tween the two from the keybo^, which is 
good, but I can’t imagine why you would, 
since the double-pixel character set is so 
lame. 

CAN I SEE A MENU? TheT5100can 
display graphics and can simulate a color 
screen with different shades, which is 
good. Unfortunately, there are only three 
shades available (plus off), which is too 
bad. Some screens are totally unreadable 
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O Zenith's Turtx)sPort 386 and Mitsubishi's MP286L use page-white technology. 
This screen type is based on backlit supertwist LCD construction. This screen 



technology consists of a hIgh-intensity white fluorescent backlight, a diffuser, a rear 
polarizer, an LC-Layer surrounded by glass, a compensating layer (to correct blue 
light), a front polarizer, and an antiglare coating. 


© Zenith's page-white screen rotates the light source 90 degrees between the 
rear polarizer and the LC-Layer. then twists it back between the LC-Layer and 
the front polarizer. This method produces a bright white background. To produce 
black, the liquid crystal molecules are twisted only once between the two polarizers. 
The page-white screen offers a contrast ratio of 20:1 , a significant improvement over 
the backlit supertwist LCD's ratios of 6:1 to 12:1. 


O The Zenith TurbosPort 386 page-white screen's 
use of a fluorescent light source rather than con- 
ventional baddightirig results In a measur^lbly brighter 
background. Because of the increased contrast, char- 
ters appear darker against the bright white back- 
ground. In this case the price for higher contrast is 
battery life, as the page-white screen consumes 
battery power to a greater degree than backlit super- 
twist LCD screens. 


Polarized (veiticat) white 


LC>Layer (rotates blue 
to, and non 
horizontal) 


Compensating LO 
Layer (reorients all 
back to vertical) 




Partition 



O The Toshiba T3200, Toshiba T5100, (^mpaq Portable Hi. and Compaq Portable 
386/20 utilize gas plasma technology. Because gas plasma consumes battery 
power at such a fast rate, companies employ this technology primarily in AC-only 
portables. Gas plasma techr>ology is based on the illumination of ionized neon gas to 
form the visible dots and pixels used for character sets and graphics. 

O Inside the flat-screen plasma display is a cell structure array filled with neon gas. 

The display is placed between two parallel glass plates. The front surface is 
coated with transparent electrodes arranged in columns, ar)d the back glass is coated 
with reflective electrodes arranged in rows. This arrangement creates a grid pattern 
with a resolution of 640 (width) by 400 
(height) pixels. 

O Gas plasma screens use a red/orange 
scale that is strikirtgly different in 
appearance from the other technologies 
reviewed here. Both Compaqs (here, the 
Compaq Portable III) offer a character set 
that is superior to that of the Toshiba; the 
Toshiba character set is not as bold. 




GlaM substrate 


Sourct: Eltctmnic Produpt$ Magazine 


O The Dolch P.A.C. 386-20C standard screen can be upgraded to a $595 electro- 
luminescent (EL) screen that receives points for its superhigh contrast ratio and 
pleasing yellow-on-gray color combination. Electrolumirtescence is the light emission 
of a phosphor within an electrical field. EL displays have a one-piece solid-state con- 
struction that makes them thin, light, and durable. 

'The EL display is a thin-film display that consists of a stack of extremely thin. 
^ vacuum-deposited layers of insulating dielectric film on a glass surface. These 
layers sandwich tfte phosphor wi^in a thin, light-emitting film. Within this film, the 
pixels are defined by the intersection of row arxf column electrodes, producing 
images and characters. 

O The Dolch P.A.C. 386-20C display provides a 
control to switch between yellow-on-gray and 
gray-on-yellow (as shown). EL displays provide the 
bright characters and high resolution of CRTs without 
their weight and size, making EL technology the likely 
inheritor for portable screens. EL screens are light 
and durable, able to take the kind of abuse expected 
of a portable computer. Soon portable makers may 
Incorporate EL displays into battery-powered laptops, 
eliminating yet another sacrifice laptop users have 
been making for the sake of luggability. 
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MANSFIELD SOFT 
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GROUP BORLAND 

Product support for your IBM 

or compatible. 


The names listed here are pn)pfietaf7 trademarks cf their respective corporatiORa. 


ng inside information 
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Y WORDPERFECT 
IDERBUND LOTUS 
VL RESEARCH FOX 
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Access CanpuServe’s for- When you run into a prob- 

ums, and you’ll find invaluable lem, there’s a good chance you 

product supp<»t maintained by can quickly hnd the sobtion 
all these ccxnpanies. Often, com- online in one of GcanpuServe’s 
pany decision makers are online many forums. Or, you can leave a 
to discuss the next generation message. Wll get answers fast, 

products, or to put software up- often frcan the person who actu- 

dates on GfflnpuServe before ally developed the product you 

they hit the market are using Either way you save 

yourself time and frustration 


finding the answers you need 
when you need them. 

Tb jdn CompuServe, see 
your computer dealer, 'fo order 
direct or for more inkamation, 
call 800 848-8199. In Ohio and 
Canada, call 614 457-0802. 
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The eofnputing worltT s equivalent ofa 12- 
eytinder Jaf’ttar. the lt)-MHzHO.lH6 Toshiba 
T$ 100 weighs in al 4 pounds less than the 
eompany's 286 offering and packs a fast 40MB 
harddrive. 2MB RAM, atul a gas piastna 
display into a relatively .small clamshell-style 
has for $7, 499. 
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There's a price for compactness. Unlike 
Ttrshiha's T3200. the T5100 has a cramped 
keyboard layout that reflects the machine's 
smaller housing. The embedded numeric 
keypsul is toggled on atul off with an unlabeled 
combination keystroke . 


because the same shades represent differ- 
ent colors. For example, the PC Labs 
benchmark test program menus come out 
as a solid ma.ss of brightness, leaving you 
to guess at the options. On the other hand, 
the T5I00 has enough intelligence to ex- 
amine the screen and readjust the gray- 
scale assignments for the colors currently 
displayed, so that adjacent pixels show 
maximum contrast. This impressive 
sleight of hand can be triggered by a single 
combination keystroke, which is really 
quite goixi. Unfortunately, in order to gain 
access to this nimble facility, you must 
load a TSR (terminate-and-slay-resident) 
program, which is something that many 
users would prefer to avoid. Of course. 


you can also drive an EGA monitor 
through the existing video port on the back 
of the computer, which can be toggled on 
by a different combination keystroke. 

The biggest problem with the screen is 
that the background is fairly bright; it 
doesn't hold a solid, dark black. As a re- 
sult. you end up with a lower contrast be- 
tween characters and background, which 1 
found more tiring to use than some of the 
higher-contrast machines tested here. 

The rest of tlie computer is a set of simi- 
lar ups and downs. There are many stan- 
dard ports on the back, so you can add an 
external floppy disk, a printer, a serial de- 
vice. or an external monitor. The same 
port is used for both the external floppy 


disk drive and a parallel printer, so you are 
limited to one or the other. 

The keyboard is typical Toshiba — a bit 
mushy except for a fairly stiff Spacebar. It 
has ten function keys, but you can get FI I 
and F12 through unlabeled keystroke com- 
binations. The Ctrl key is in the "correct" 
position above the Left Shift, but the Back- 
space and Home keys arc directly adjacent 
to each other. 1 found that I made many 
mistakes when reaching for the Backspace 
key in spite of its oversize keycap. The 
cursor-control. Ins. and Del keys are all 
conveniently located along the bottom- 
right edge of the keyboard, which is as 
good a place as any if you do not have a 
separate numeric keypad. There is a nu- 
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At 17,400 bps and under $1,000... 
The new Champion is Courier HST.’ 


The race bclonst to the swift and 
that's why nSRobotics' Courier HST 
Is “the champion”. 

In race after race amor^ high 
speed modems, the Courier HST 
outperforms the high-priced com- 
petition. 

The writers at Data Communi- 
cations and the independent test- 
ing laboratory, Telequaltty Associ- 
ates, concluded in their head-to-head modem test; 

“The nSRobotics Courier HST modem, the 
least eapensjre of all the modems tested, oat- 
performed all the pseado-dtrplex modenu on 
the line shnolation tests..." 

And PC Magazine calls the Courier HST, "the 
top price-performance ratio at 9,600 bps." 


TJSRobotics: 

The secret to our success? 

Partly, it's otrr innovative V.32 
assymmetrical data pump with 
MW™ Level 5 data compression 
deliverir^ 17,400 bps... savingyou 
money on phone Sne charges. 
Pat%, it's our unique automatic 
M-back/fall-forward vMdi assures 
you the fastest speed possible. 

But there's even more to being "the champi- 
on" than that. 

Mostly, it's the security you get from know- 
ing you are buying the # 1 rated modem. 

If you are considering trading in your current 
modem for a high speed modem, don't get 
left in the dust. 

Get the new charr^on — Cooriar HST. 



CaU 1-800-DIAL-USR 

In minote (312) 982-5001 

[IliilobotiGS* 

The Intelligent Choice in Data Communications 
8100 North McCormick Boulevard. Skokie. IIKnois 60076. 

*R«eribslby Cdmm un i omorw undet fcequenily cncDtmtmd lk>e conditions. Data Comf m rteaflDnd May 1986. 

USRoborics. Courier and HST am imdemntto of U.S.RoboMcs. hie OihgconiputKtMxi software nMneakteiUfltd by eoc*>rttradcnan>c8and/oT tf adcn>arta of lh<irt Mpe c il y»innnuhc liitw> . 
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ToshilNiTSiaa 
Toshiba America Inc. 

Informatkxi SysteoLs Division 
9740 Irvine Blvd. 

Irvine. CA 92718 
(8<X)) 457-7777 
(7I4)58.V3<X)() 

IJst Price: With 2MB RAM. one B'/j-inch 
1 .44MB PS/2-conipaUblc fliippy disk drive. 
40MB hard disk. $7,499; 2MB RAM n\cm>- 
ry- card, $1 .299; carrying case. S99. 

In Short: Toshiba’sTS 100 delivers high per- 
rormafK'c in u luggable package. Some idio- 
syrK'ratic leatures make this high-powered 
competitor less ol' a desktop-worthy machine 
than iHher 386s on the tnariei. 
CiMC'!Ee77QNR£AD£HS£fA'>CtCAre> 


meric keypad embedded in the regular 
keyboard, much like on the old Radio 
Shack Model 100, which is toggled on and 
off through an unlabeled combination key- 
stroke. 

Semp of the T3 100 is easy, thanks to 
the clearly illustrated and well-written 
manuals. The setup and diagnostic pro- 
grams must be run from a disk file (as op- 
posed to residing in ROM somewhere) and 
are stored under the unlikely and less-than- 
obvious name of TEST3. 

The case is also a mix of good and bad. 
It is not too heavy, and the carrying handle 
doubles as a stand to raise the back of the 
unit, changing the keyboard angle. On the 
other hand, the screen is spring-loaded and 
secured by a single large catch that is at the 
bottom of the unit when you carry it by the 
handle. The lid often popped open when I 
tapped it against one otetacle or another, 
l^^n you have both arms full, this set- 
back goes from being inconvenient to defi- 
nitely annoying. The optional carrying 
case is really a required feature if you in- 
tend to travel with this machine. 

The T5 100 is an interesting mixture of 
details done right and flaws that might 
drive some people nuts. If speed is your 
only concern, then you may be happy with 
this luggable, although you would do well 
to check out the other available 386 
choices. If you expect more from your 
computer than taw speed and mobility, 
look at some of the d^ign flaws to make 


sure you can live with them. Remember 
that these problems will be part of a ma- 
chine that you won't leave behind on your 
desk but will bring home and wherever 
else you need portable power. 

— Allred Poor 

ZENITH DATA SYSTEMS 

Zenith SupersPort 286 

From the moment you take this sleek 10‘/i- 
pound unit out of the box, you can tell that 
Zenith has found a way to pack power into 
a tiny package that weighs half as much as 
sottK of its competitors. You may hope to 
find some special features to justify the 
$4,999 list price — a notch above most oth- 
er 286 portables. My bet is that you won’t 
be disappointed. 

Like its bigger sibling, the TurbosPort 
386, the SupersPort 286 can operate from 
its own battery or an AC outlet. Unlike that 
of the TurbosPort, the SupersPort's battery 
pack is simple to remove: it just hangs on 
the back of the machine with the aid of 
some rather hefty clips. The batteries bring 
the total weight up to l4'/i pounds, which 
is still significantly lighter than some of the 
AC-only competitors. You will want to 
leave the batteries behind if you'll be car- 
rying the computer fora long time, but oth- 
erwise you shrxild leave them on. They act 
as a power conditioner and full-time unin- 
terruptible power supply when your ma- 
chine is plugged into a wall outlet. 

The SupersPort also comes with the 
vivid blue supertwist IXD screen that the 
earlier Zenith laptops helped make fam- 
ous. While not as bright as the new fluores- 
cent white backlights, this screen still 
ranks as a strong second. The standard 
1 .33 aspect ratio and the double-scan CGA 
emulation make both graphics and text 
easy to read. The SupersPort also has one 
of the nicest LCD screen character sets 1 
have seen. 

The SupersPort is no performance 
slouch, either. The 20MB drive is rated at 
28 milliseconds, and the 3'/3-iiKh floppy 
disk drive reads both 760K and 1 .44MB 
disks. (Note that the high-density disks 
must have a hole across from the write- 
protect slide; the SupersPort caruiot read a 
standard 3'/2-inch disk that has been for- 
matted as high-rlensity.) 

The keyboard shares the same awkward 


layout as that of the TurbosPort, with Ins 
arid Del stuck away in the upper-right cor- 
ner. Fll and FI 2 are available in combina- 
tion with the Fn key and the FI and F2 
keys. The Backslash is hidden under the 
Enter key, and there is an embedded nu- 
meric keypad. One of the few good layout 
features is the arrangement of the cursor 
keys in the lower-right comer, where they 
are easy to reach. 

The feel of the keyboard differs from 
that of the TurbosPort. There is no lip sur- 
rounding the keys, and, while slightly rat- 
tly, the keys themselves have a surprising- 
ly solid and firm feel. The whole matter of 
evaluating keyboards tends to be highly 
subjective, but if you like the feel of the 
original PC keyboard, you'll probably find 
the SupersPort’s to have an agreeable and 
fanriliar touch. 

Most of the SupersPort's problems cen- 
ter around its case. In its favor the case is 
sleek, and the screen can be set to any an- 
gle, including flat “on its back” for 6mes 
when you use an external monitor. 

Protected ports unfortunately 
there are more minuses than pluses. There 
is no way to adjust the angle of the key- 
board (a little flat for my taste) short of 
propping it up in the rear with a paperback. 
ThOT are plenty of ports (serial, parallel, 
external monitor, di^ drive) on the back. 



FACT 


FILE 


Zenith SupmPort 286 
Zenith Data Systems 
1000 Milwaukee Ave. 

Glenview. IL 60025 
(800)842-9000 

Ust Price; With 1MB RAM. one 3V2-inch 
1. 44MB “media-sensing'* floppy disk drive. 
20MB hard disk. S4.999; 12-MHz system 
with zero wait states, battery, high-resoiution 
backlit supertwist LCD. 40MB hard disk. 
$5,599; expansion box for three full-size 
slots. $499; 30CVI .200-bps modem, S299; 
2.400-bps modem. $449; carrying case. $59. 
In Short: The relatively high price of the Su- 
persPon 286 is the biggest detraction from its 
appealing features of power and speed. The 
clean design and removable battery pack are 
pluses, offset slightly by limited expansion 
and port-access problems. 
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YOUR nVOMTE KiYBOARD^. 
GUARANTEED! 

25% SMAllER FOOTPRINT. 


tJI 


VB B B 
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That’s right. Guaranteed. 

Right off the bat, )»u're going to 
wonder what to do with all that extra 
desk space. Then you’ll start typing 
and you won’t believe it. 

If it sounds like we’re excited about our 
new keyboard, you’re right. 

As soon as you get your new ZEOS'/RS 
keyboard, sit down and plug it in. 

The first thing you’ll notice is a lot of 
extra space on your desk. The ZEOS/RS 
(Reduced Size) keyboard is more than 25% 
smaller than regular 101 Enhanced kQ>- 
boards yet it features the standard key sizes 
and layout. 

Now start typing. 

Can you believe it! That’s what we’re talk- 
ing about. 

If you don’t agree this is the best feeling 
keyboard you’ve ever used, return it within 
30 days for a full refund. 

And that fantastic ZEOS Tactile/Click 
feel isn’t the only thing you’ll notice. This 
keyboard is what speed typing is all about. 
Our new multi key rollover feature can han- 
dle typing speeds in excess of ICO words 
per minute. 

You not only get the best keyboard made, 
but you also get that extra ZEOS value. Like 
an anti-static dust cover at no additional 
charge. Our famous ZEOS Full Ifear 
Iferi^ty, toll free technical support and 
Expedited Replacement policy are yours too. 

Start enjoying your new ZEOS/RS key- 
board right away. Order yours now! 


ONIY $79.95 


The ZEOS/RS Keyboard, 
Check These Features! 

■ 25% smaller (oolprinl than 
regulor 101 Enhanied keyboards, yet 
standard key size and spacing. 

■ Multi-key rollover every speed typist 
will love. 

■ Superb Mecbonical Tactile feel with 
the perfect "Click!' 

■ Fully XT/AT and PS/2 compatible. 

■ 30 day full money back guarantee and 
one year warranty. Anti-static dust 
cover included at no additional charge. 


ORDER NOW TOLL FREE 
800 - 423-5891 

open days, evenings and weekends. 
FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, V7SA and C.O.D. 

530 5th Avenue NW, St. Paid, MF 55112 
Se habta Espahot. 
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A Spedol Hole from Hie 
President of ZEOS Intemelienal: 

Why sell our own keyboard? 

Well, as you probably know, ZEOS 
makes some of the best ’286 and ’3^ com- 
puter systems around. V/e sell thousands 
of them. 

Not too long ago we started to notice 
something. People who bou^t computers 
from us were calling back to order extra key- 
boards. We decnded to call and find out why. 

These customers told us they love our 
computers (which we figured) but they tove 
our keyboards too! They were actually going 
around replacing the k^boards on other 
brands of computers they already owned. 
They were switching everything to ZEOS 
keyboards! 

We figured other people might like to 
replace their old keyboards too. That’s why 
we ran this ad. 

I am personally asking you to give this 
keyboard a try. If you don’t like it, we’ll refund 
every dime you paid. Guaranteed. 

Greg Herrick, President 
ZEOS International, Ltd. 



Please add $5.00 for shipping & handlit*. Vwr ZEOS keybcard omes with the standarri 6’ ciiiled caWe. Kir an addiiima] 10' caWe eKtenskin Il6’ Uital) add $10.00. ZEOS keylxiards 
.I. j 1.0 as‘l"'r'W>c<»iipatihles. Ifyciu’reniitsuie.cimtact yciurciniuuler retailer. Kir I*S/2 style omnectors add $15.00 

XT. AT and PS/2 are Irademanu nf IRM Cnrpitnilicsi. Ingres are subject k> change wilhuul reiticc. Call airciimpiele warranty details. AvaibUe in !2 biytuages. call tn verify 


use the standard 


ZEfISisapubhcly traded cumpany MPLS/ST BUIL Local OTC. 









THE FIVE MOST IMPORTANT 
SPREADSHEET TOOLS 
FOR THE PRICE OF ONE. . . 

Plus A 
Free 
Bonus 

TOOL! 


•-u ' A Master Craftsman's Toolbox 

When you're working on a project, you want all your tools 
in one place. You wouldn't store a wood plane in one toolbox 
and a 'T'souare or saw in other toolboxes. It's the same with 
software. Why have many different software programs, different 
menus to learn, or incompatability problems? Here's our 
solution to this problem... 


60 Day Money Back 
Guarantee 


[ERS SOFTWARE S 7 7 

^ spreadsheet 

IbOLTOX.. 


The Spreadsheet Toolbox. . .utilities to 
BUILD, repair, maintain AND EITICIENTLY 
STORE SPREADSHEETS. 

For lotus and Si/mphony Users 

Call Now to Order. 
800 - 645-5501 

hi Ollifi'riiui: 

800 - 556-6699 

Available at computer stores. 

Dealer & distributor orders welcome. 




Conaummeutottwm r minc, 

736 Chestnut Street 
Santa Cna, CA 95060 
406-426-7317 


Con»umt9Mofhiimre...w/ltt¥»kt0iHdll/n, 


Spreadsheet Compare 

Compare one worksheet with another, cell by cell and globally. 
Compare will report differences, formatting, formulas. . . the works! 

Sidewriter 

Print extra wide spreadsheets down the page instead of across, 
highlight and select ranges, add headers, footers, row and 
column borders. 

Compact 

Compress and decompress spreadsheet tiles up to 90% while 
you work, with or witnout Lotus. Can be used with Sidewriter 
so floppy disc users can sideprint huge spreadsheet tiles. 

Cell Memo 

Attach memos to any cell in your spreadsheet, 

or to any tilenames and directory names of any spreadsheet. 

Write memos of how you arrived at formulas. 

Fix-It 

Rescues damaged spreadsheet tiles. . .even from physically 
damaged floppy discs. Gives a global cell by cell report, too. 


BONUS FOOL 


CleanSlate 

Allows you to bring a worksheet back to a "clean state" with 
all the fcnmuias and formatting stilt in place, but with all the 
entered and calculated data erased. 


Sl^UOl^ 

$99.95 ■ 


OCunsufiwre Software. 1988 Lotus and Symphony are trademarks ot Lotus Development Corp. 

System Requirements: IBMorcompatiMe, with hard disk&one floppy diskdrive, orwilh twofloppy diskdrives. Minimum of 256K Ram DOS 2.0 or higher Lotus 123, or Symphony 
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■ 286- AND 386-BASED PORTABLES 




but the battery pack covers all but the par- 
allel and serial ports. To make matters 
worse, there is a protective panel that cov- 
ers the ports, but you cannot open or close 
it while the battery pack is on. As a result, 
if you ttavel with this panel closed and the 
battery mounted, arrive at your destina- 
tion, power up, and then decide to print 
something, you must power down again 
and remove the battery pack to open the 
panel, hook up the battery again, and re- 


boot. It merely takes time, but the process 
seems to be an unnecessary aggravation. 

Another problem involves what isn’t in 
the case: the power supply. Because the 
same unit acts as a charger for the battery 
as well as the main power source when 
tunning AC only, the SupersPort relies on 
an external box. The box is only about the 
size of a portable microcassette recorder, 
so it's more of a hassle than a real logistical 
problem. 


The other case-related problems are the 
limits to expansion. The machine comes 
with a full megabyte of RAM, but you can 
add only another megabyte using the pro- 
prietary expansion slot, and then you are at 
maximum capacity. Some competitors go 
to 4MB or more, an increasingly important 
precaution in these days of uncertainty 
about the future of operating systems. 

There are only two other expansion 
slots available: one for an internal modem 


Al 10.5 pounds, the sleekZenith SupersPort 
286 weighs half as much as some cf its 
competitors. The battery adds 4 pounds but 
allows you to work away from an outlet for over 
3 hours. The $4, 999 price includes a 20MB 
hard drive and I MB RAM. On the downside, 
this portable doesn't have the expansion 
possibilities cf some other 286s. and you won't 
be able to replace the awkward keyboard with 
your own. 


The battery pack limits access to the 
SupersPort 286' s pons. The battery covers two 
of the four pons when it's hooked on — arul 
makes opening and closing their protective 
panel impossible. 
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■ 286- AND 386-BASED PORTABLES 


U|i E D I T O R ’ S 
Hull CHOICE 


• Dataworld Portacomp II 
.DolchP,A.C,386-20C 

Our rwo winners aren't household 
names— yet. Portable PC makers 
still haven't come up with the ulti- 
mate desktop-replacing portable, 
but the Dolch P.A .C. S86-20C 
comes close. Similar in design to the 
Compacj Portable 386. the Dolch 
P.A.C 386-20C competes at or 
above the Compaq’s level for speed. 
Dolch provides three free internal 
expansion slots: Compaq provides 
two — if you buy a piggyback $199 
expansion box. The classy yellow 
electroluminescent screen has a 
high contrast ratio and depicts gray 
scales well. And when you arrive at 
your destination, you can even plug 
in yourAT-compatible keyboard. 

In the 286 family, the Dataworld 
Portacomp II is a marvelously 
cheap, powerful alternative to bet- 
ter-known portables. At only $2 .478 
(compared with the Toshiba 

T3200's $7,498 and the Compaq 
Portable Ill's $6.518 price tags ). 
the Dataworld outperformed the 
other 286s tested in this issue in 
most applicable benchmark tests. 

The Dataworld is a Compaq knock- 
off in every way hut the screen, 
which is a supertM ist backlit LCD 
that's fine for travel but may frus- 
trate you on a desk. If you don’t 
mind plugging in your own monitor, 
you can save $2,d(X) to $5,000 with- 
out sacrificing power. 

If your priorities are battery 
power and a 15- rather than a 20- 
pound weight, consider the Zenith 
TurbosPort 386 and the Zenith Su- 
persPort 286 . These machines de- 
ser\’e honorable mentions for pack- 
ing desktop power into clamshell- 
styk, battery-operable portables. 

While neither machine is the fastest 
or cheapest in its class, both have 
some winning features. The Turlx)- 
sPort has a crisp page-white screen, 
a detachable (and replaceable) key- 
board, and plenty of expansion pos- 
sibilities. The SupersPort is light- 
weight, has a backlit supertwist 

LCD screen with standard aspect 
ratio, and a battery that will keep 
you going on the rixid for over 3 
hours at a time. 


and one to hook up to an expansion inter- 
face. This means that you must purchase 
the expansion unit to make use of standard 
PC expansion cards. This liability could 
make it more difficult to use this computer 


The batteries of the 
SupersPort 286 offer a 
practical benefit without 
forcing you to carry the 
extra weight. 


for some applications, such as a roving 
workstation for a LAN. 

The SupersPort comes with both diag- 
nostic and setup programs in ROM, but 
they are part of a program called Monitor 
that is activated from the keyboard. The 
program menu looks a bit like EDLIN and 
also lets you read memory and registers, 
trace programs, and other esoteric techie 
stuff. The program may appear intimidat- 
ing to a novice but would be a plus to those 
who can use it. 

Overall, however, 1 truly like this ma- 
chine. I find that the batteries offer a practi- 
cal benefit without forcing you to carry the 
extra weight. The screen is clear and read- 
able, and the keyboard is comfortable to 
use. The price of the SupersPort 286 puts it 
around the top of its class, so I would have 
to think a little harder before laying out my 
own money for it. But if I were to buy any 
of the 286 machines that I tested here, this 
would be the one. — Alfred Poor 

ZENITH DATA SYSTEMS 

Zenith TurbosPort 386 

Remember Transformers? Those toys that 
look like trucks or planes or cars or what- 
ever, which a kid twists and turns to magi- 
cally convert into a futurishc robot that has 
super powers? The new Zenith TurbosPort 
386 could well be the Transformer of por- 
table computers, though at a list price of 
$7,999 it’s not likely that too many of us 
kids will find one in our stocking this year. 


At fust glance, the TurbosPort looks 
much like any other flip-top portable, thick 
at the back and tapering to a carrying han- 
dle at one end. Slide back two catches and 
the mutation begins. The LCD screen 
housing is nearly 2 inches thick, and the 
handle is automatically pulled back into 
the housing as you raise the screen. Clev- 
erly designed pivots and support arms hold 
up the open panel. Then you press two 
points at the back edge of the keyboard and 
it slides off into your hands to fit on your 
lap. Hit the power switch, and crisp black 
letters on a white screen appear as if by 
some alien power. 

Presto — you have created something 
that more closely resembles a desktop ma- 
chine with a new white-screen monitor 


than a typical laptop. 

Start an applicabon and you will quick- 
ly see that the TurbosPort offers out-of- 
this-world performance, too. Inside beats 
a 386 heart (running at a sedate 12 MHz) 
backed up by a full 2MB of RAM and a 
40MB hard disk. 

As most any fan will tell you, not all 
Transformers are created equal, since each 
has its own distinct combination of 
strengths and weaknesses. The TurbosPort 
is no excepnon. 

On the plus side, this is one of only two 
portables reviewed here and the only 386 
luggable that includes a battery as a stan- 
dard feature. It can give you 2 hours’ work 
away from an outlet and serves double 
duty as an uninterruptible power supply. 
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RaripagePlus Rxm AST 

These days, to really get power, you've got to have a 
Rampage RampagePlus from 
AST— the most powerful mem- 
ory/multifunction boards you 
can buy. 

With RampagePlus^MC 
for your IBM® PS/2“ Model 
50/60, or RampagePlus 286 
for your AT® or compatible, 
you can have: up to eight 
megabytes of memory. EMS 4.0 compatibility. 05/2™ com- 
patibility. And, optional I/O playback modules. There's 
nothing like them anywhere 

By making the one simple decision to buy Rampage- 
Plus, you can postpone making a lot of other decisions. If 
you’re asking youiself Do I need the extra functionality of 
EMS 4.0? Should I plan on converting to OS/27 Ctin I get the 
same power from my AT compatible as I can with a PS/2? 
Will I need to save slots for input/output boards? Ram- 
pagePlus takes care of it till. 

Of course, you’ll be going on a Rampage designed by 
AST. That makes your decision even easier. After Si, yeeir 
after year, we've sold more memory/multifunction boards 
than any other company. Great bctSds, like SixPakPluS® 
tmd Advantage® And, Ster selling over three million 
boards; we’re proud to say the RampagePlus boards are the 
best we've ever built 


For one; they are the first memory boards to offer 100% 
EMS 4.0 compatibility. RampagePlus 286 has 125 MHz speed 
designed esp«aally for fast AT compatibles, while Rampage- 
Plus/MC runs with zero wait-states to get 
the most out of your PS/2s And, both 
RampagePlus boards include SupterPak,’” 
ASTs utility software programs. 

Finally, there's one thing you’ll find 
on a RampagePlus that you won’t find on 
any other memory board, the AST name 
And that means that you can make a 
safe decision and go on a Rampage, all at 
the same time To find out how, call AST, (714) 863-0181, 
Operator AA26,or send us the coupoa 

CIRCLE 166 ON READER SERVICE CARD 

ASTbproudlo 
iBonnrNBCt 
tetccaaorihelOSS 
Sumner Otympict 

Times Have Changed. 

I Ye^ send me more information on: D RampogePlus/MC □ RampagePlus 286 
I □ Have an AST representative call me. 10/11/88 

Name 

I Title Phone ( ) 

I Company : 

Address 

I Gty/Staie/Zip ^ 

j S end to: AST Research, Inc, 212 1 Alton Avenue. Irvine, CA 92714-4992, Attn: M.C 





4 1 S68 4350; iatbeliuiaM, c«li:852 5 717233; tai C«WRtl>, mil; 416 836 7514. AST. AST lofjQ Kampai^.SixPakPhis and Advantage regBiCTvd 
and Supnt^ trademarit AST Kcseairh, Inc. IBM and AT regiaeredand PS2 aixiOS2 lraiirniarfc.s Iniematinnal BusinessMachtnRACxirftCopynghi 9 1988 AST Research, Inc. AH nf^Rwrwd. 





■ 286- AND 386-BASED PORTABLES 



The $7,999 Zenith TurbosPort 386 houses a 
40MB hard disk and 2MB RAM in a battery- 
powered fiiplop portable. The 80386 
processor's disappointing 12-MHz speed and 
the keyboard s bothersome traylike 
construction are this portable's biggest 



A 

The pane-white screen the Zenith 
TurbosPort is one of its grealesi assets, 
although its inordinately thick housing 
measures nearly 2 inches. 


(The battery we tested was a production 
model and thus lasted only half as long 
as its projected life.) You can remove 
the battery pack to drop the total weight 
from 1 8 to 14.7 pounds if you can do with- 
out it. 

SOLID BLACK Mote users will find the 
crisp and high-contra.st LCD screen to be a 
major attraction. The screen's appeal 
comes from two sources. The LCD panel 
uses “compensating supertwist” cty.stals 
that filter out the blue light characteristic of 
normal supertwist screens. The result is 
solid black characters. 

The other positive element of the Tur- 


bosPorl's display is the backlight. The ma- 
chine uses a fluorescent light element, 
which gives a clear white background for 
the jet black characters, and the high con- 
trast on the screen makes the TurbosPort 
easy to read under many lighting condi- 
tions. If you turn down the brighmess, the 
backlight takes on a “mottled” look remi- 
niscent of white marble, which 1 found 1 
preferred. Even turned down, the Tutbo- 
sPort’s backlight was brightest of all the 
units I tested here. 

There are other features to like about 
this computer. The keyboard detaches 
from the rest of the unit, as mentioned 
above, and comes with a coiled cable that 


lets you get at least 3 feet from the screen. 
Don’t like the keyboard? No problem; it 
connects using a suuidard DIN connector 
and is compatible with the standard AT 
keyboard, so you can simply plug in your 
favorite keyboard. 

There are plenty of ports on the back; 
parallel, serial, video, and external floppy. 
There is even a proprietary expansion slot 
for a 2,400/1,200/300 Hayes-compatible 
modem. 

The computer comes with its own bat- 
tery-charging circuitry, so you don’t need 
to deal with the inconvenience of a sepa- 
rate charging unit. There is a 3 '/ 2 -inch flop- 
py disk drive that takes either 760K or 
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YOU’VE GOT TO SEE IT 
TO BELIEVE IT! 


Don't take our word for it. 

We know you’ve heard it all before. 
Every Management/ Accounting pack- 
age that comes down the road is ‘Fast’, 
‘Powerful’, and ‘Easy to use’ — until 
you load it up and try to run it 

ABRAXAS is a whole new world of 
Business Software — a first-time mar- 
riage of Management and Accounting 
You do the thin^ you know how to do: 
Write Checks, Proposals, Sales Orders, 
Invoices, Credit Memos, etc, 
ABRAXAS does the accounting — 
automatically and instantly. And not 
just simple accounting ABRAXAS 
generates your Journals, Ledgers, 
Reversing and Adjusting Transactions, 
closes your periods, even tracks your 
stockholders and prints your dividend 
checks. 

And ABRAXAS is easy to learn and 
use. More than 160 Pop-Up Windows 
and 150 Menus lead you through the 
most treacherous transactions. 


ABRAXAS includes the features that 
all the others don > have — like an on- 
screen checkbook. Or a pop-up word- 
wrap editor that enters up to 99 lines of 
description for each item on scrolling 
Invoices, Credit Memos and Purchase 
Orders, Or UPS shipping Zones and 
manifests. Or bar-code printing... 

In fact, almost 1000 unique features 
designed for the sole purpose of helping 
you run your business on computer 
— in real-time! 

ABRAXAS needs absolutely no 
accounting setup. Enter historic data at 
your leisure, create your chart-of- 
accounts on the fly. Enter Vendors or 
Clients wherever you need them. Pop 
up the Rokxiex® and have it dial your 
phone... 

But don’t take our word for it... 
...call ApTECH for the full list of fea- 
tures and a working demo. Judge for 
yourself 



Functions; Accounts Receivable, 
Accounts Payable, General Ledger, 
Checkbook, Credit Cards, Payroll, 
Point-of-Sales, Sales Orders, Purchas- 
ing Sales-Lead Tracking Inventory, 
Shipping and Receiving Property 
Rental Management, Mailing List. 
ToDo list, Mes.sagc Center, Notes Pay- 
able/ Receivable, Fixed Assets, Owners’ 
Equity. 



800-443-3732 


ApTECH Inc., PO Box 2366, Binghamton, NY 13902 
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ADVANCED 


REVELATION 


This wasn’t supposed to 
happen until the year 2000. 


A thrilling 
leap forward 
for database 
management 

Advanced 
Revelation™ 
brings remark- 
ably powerful 
tools, infinite flex- 
ibility and vastly in- 
creased productivity to the PC 
environment. 

Making it the developers’ choice 
when handling sophisticated net- 
work applications such as sales, 
personnel and asset management. 

Yet it’s simple enough for non- 
technical users to build applica- 
tions after one day’s training. 

As you read on you’ll see: with 
Advanced Revelation, database 
management is already 
everything you’d like 
it to be. 

Data 

Dictionary 
eliminates 
source code 
The gateway to 
Advanced Revelation’s 
power is our central, active 
data dictionary. It contains every- 
thing you need to define the 
attributes of each field and bring 
life to your applications. 

No other system has anything 
like it. When you change, add or 
delete fields, the dictionary remem- 
bers and records it for you. With- 
out programming or coding. 



Environmental Bonding™ 
improves all your existing 
capabilities 

Environmental Bonding brings 
Advanced Revelation’s powerful 
features to your existing applica- 
tions. 

_ Making 
your 

ment in 

systems — PC based, Mini or Main- 
frame — provide even greater returns. 

Because for the first time, this 
breakthrough technology lets you 
use your existing information — 
read and write from other systems— 
with Advanced Revelation’s 
Application Tools. 

Seamlessly. Which means 
no disruptive data conversions, 
duplicate data or cumbersome, 
and time-consuming import/ 
export requirements. 

Variable Length Fields 
extend your flexibility 

With other DBMS’s, once 
you define the number of 
characters in a field, it’s 
set in stone. 

Not so with Advanced 
Revelation's variable length 
fields. Where you can en- 
ter virtually any number 
of characters into a field. 

Making it especially nice 
for text-oriented infor- 
mation. 

What’s more, variable 
length fields are only as 



long as the information they hold. 
Using an average of 40% less disk 
space than any fixed length system. 

Help is always near 

You can set the degree 
of on-line help you 
need with Advanced 
Revelation. From 
simple, context- 
sensitive help 
that automati- 
cally appears 
each time you 
enter a new tool or - 
program. To no help 
whatsoever. 

Meanwhile, Revelation 
Technologies provides all the 
levels of help necessary for today’s 
business users. From our customer 
service hot-line. To our Advantage 
Programs for volume users and 
developers. 

It's all part of the forward thinking 
our customers have come to rely on. 

Support. Technical innovation. 
Continuing commitment. 

So your wishes come true a lot 
sooner than you expected. 

Call Toll Free 

1 - 800 - 327-0216 


Revelatiorirechnologies 

We think like you do. 


T««oParfcAw*nua.ttowY0fk.NY100l6(212)689-l000 363313eihPlM«SeBMMaWA98006 a06)643.9e9e N«rAdvwKatfRMtotion«compiiit)4e with the IBM PC-AT.i8M PS/2 and oilw 
100H compatibtee: it Mpporu the DOS and OM opentinq env iro nment! and ill major PC network!. Advanced Ravalelion and Erwironmantai Bonding aro trademark! of Revatation Technologies Inc 
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■ 286- AND 386-BASED PORTABLES 



FACT 


FILE 


Zenith TurbosPort 386 
Zenith Data Systems 
1000 Milwaukee Ave. 

Glenview, 1L6002S 
(800) 842-9000 

List Price: With 2MB RAM. one 3'/>inch 
1 .44MB floppy disk drive. 40MB hard disk, 
battery. $7.9W: 1MB memory expansion 
card, $649; with 300/ 1.200/2. 400-bps inter- 
nal autosyrtc modem. $499 (S699 if pur- 
chased separately); expansion box fw three 
full-size slots. $449; carrying case. $79. 

In Short: Powerful but heavy, the Turbo- 
sPort 386 comes with an internal battery as a 
standard feature. The black-on- white display 
offers excellent contrast but has some prob- 
lems with interpreting colors . This portable is 
solid aitd flexible but not as fast as some of the 
competing 386 designs. 

CIRCLE «78 ON HEADER SERVICE CARO 


1 .44MB disks, although the disk must 
have the appropriate hole across from the 
write-protect slide in order to be recog- 
nized as high density. 

So what is there not to like? 

To start with, the system tuns at 12 
MHz. While Zenith has done what it can to 
get maximum performance out of this 
speed, it is still slower than the other ma- 
chines in this price class. However, the 
benefits of battery power and quality dis- 
play should offset this difference for most 
users. 

The case has some flaws. The catches 
that hold the display panel unit closed with 
the keyboard are small and awkward to 
use. It’s too easy to think you have en- 
gaged the catches adequately, only to have 
them let go when you pick up the unit. If 
they were spring-loaded or engaged more 
firmly, they might be easier to use. 

One of the case’s better features is that 
each port on the back of the machine is 
clearly labeled. Unfortunately, the ports 
themselves are located under an inch-deep 
overhang, so it’s nearly impossible to see 
the connectors when standing in front of 
the computer and craning your neck over 
the top. 

The screen character set is good, except 
for the strange zero that uses a dot in its 
center instead of the more standard slash to 
distinguish it from a capital letter O. Like 


most LCD screens I have seen, the display 
also tends to show vertical streaks of light 
and dark, especially on screens filled with 
text. Also, LCDs are inherently slower to 
respond than other technologies, such as 
the standard video phosphors. As a result, 
a rapidly changing display will chum into 
an unreadable blur. 

A lesser problem is that the screen is 
limited to th^ different shades. You can 
scroll through different settings from the 
keyboard, which can do a good job of 
making color graphics legible, but it is dif- 
ficult to get a good setting that shows both 
regular and bold text on-screen. The best 
that I could get was a dark regular text and 
a faint gray for bold. 

DEEP-DISH KEYBOARD The key- 
board is small, light, and rattly. It has a 
very soft feel, although it does provide 
some minimal tactile feedback. The layout 
suffers from major adjustment, with Ins 
and Del banished to the upper-right comer 
and the Backslash over beyond the Right 
Shift key. There ate ten function keys 
across the top row, and FI and F2 shift in 
combination with a special Fn key to make 
Fll andF12. 

There is also a full numeric keypad bur- 
ied among the letter keys, so there are 
many keys that can produce four or more 
results, depending on which shift keys ate 
pressed at the time. To top it off, the key- 
board has a half-inch lip raised all the way 
around, so that you feel like you ate reach- 
ing down into a pan to find the keys. As a 
result of all these idiosyncrasies, I would 
judge the ability to hook up your own fa- 
vorite keyboard to be a major advantage. 

The documentation is thin. Explana- 
tions of some aspects of setting up and op- 
erating the machine are cryptic. For exam- 
ple, you can access the senip configuration 
and diagnostics programs through a ROM- 
based program called the Monitor. Unfor- 
tunately, this program is about as friendly 
as EDLIN. liie help menu does list the 
Setup and Test options, but only after list- 
ing such unsettling choices as Examine 
Registers and Hex Math. This stuff is won- 
derful for computer engineers and tech 
types but can be a bit daunting to average 
users. 

There are more flaws. The video port 
supports an RGB monitor but has a IS-pin 


connector the size of a standard 9-pin D 
connector; you will need a special cable 
from Zenith before you can use your exter- 
nal monitor. The power supply comes in a 
separate box about the size of a videotape 
case,meaningthat you have twopowerca- 
bles and a box to carry as well as the com- 


The display and power of 
the TurbosPort 386 make 
it enticing, but the 
keyboard flaws, display 
weaknesses, and other 
design shortcomings may 
make you hesitate. 


puter itself 

The power switch is a push-button tog- 
gle; you cannot tell by looking at it whether 
the machine is on or off The floppy drive 
doesn’t have a regular eject button; in- 
stead, when you press the button, you are 
requesting that the floppy be ejected, 
which the TurbosPort complies with after a 
short while. Fortunately, this same mecha- 
nism causes the floppy to be ejected when 
you power-down the computer. 

If you can justify the expense of a porta- 
ble 386, then the TurbosPort 386 may be 
worth considering. Its display and power 
make it enticing, but the keyboard flaws, 
display weaknesses, and other design 
shortcomings may be enough to make you 
hesitate. The TurbosPort 386 is probably 
as good as you can get right now for a por- 
table 386, especially with clam-shell style 
construction , but you end up paying a price 
in more ways than one. — Alfred Poor (IS 


Bruce Brown is a principal of Soft Indus- 
tries Corp., a Connecticut-based micro- 
computer consulting firm. He has taught 
computer science at several colleges. Al- 
fred Poor is a microcomputer consultant 
based in Perkasie, Pennsylvania. He is a 
frequent contributor to PC Magazine . 
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Guaranteed Compatibility 


Shop PC Brand quality. Save time. 

Save trouble. Save money. 





p. 


PC BRAND 286/12 


$985 


12 MHz, Zero Wait State, SI 15.3 
LANDMARK “ Speed 16 MHz. 

512K, 1.2MB Drive w/combo Controller, 101~keyboard: 

• 51 2K RAM Standard. Accommodates up to 4MB of RAM on 
Motherboard using lOONS, 1MB DRAM'S 

• 1.2 MB Floppy Drive. 

• Combination Hard Drive/Floppy Controller 

• 180 Watt Power Supply. 

• Enhanced 101-Key AT~ -Style Keyboard 

• OS/2* compatible today 

• 100% IBM'-. MS/DOS'-. OS/2~. XENIX'-, Novell-. 3COM-, 
and PCNET LAN'- compatible 

• Memory above 640K can be configured either EMS/ 
Expanded, or Extended, by motherboard switch setting 

• 8 Slots (six are 16 bit). Clock/Calendar on board. 

• AT--Style Case with Keylock, Turbo, Power and Hard Drive 
LEDs. Small footprint case can accommodate up to four half- 
height mass storage devices. 


MONO SYSTEM...$1059 


EGA SYSTEM...$1384 


PC BRAND 286/20 $1385 


20 MHz Clock, Zero Wait State, SI 20.4* 
LANDMARK™ Speed 25.9* MHz. 

512K, 1.2MB Drive w/ combo Controller, 101-keyboard. 

Your best low-cost alternative to a 386! Utilizes Chips & 

Technologies' Latest "NEAT" Chipset! 

■ 51 2K RAM Standard. Expandable to 8MB of 
High Speed True 16 Bit Memory using 256K/1MB DRAM's 

• Full 1MB available to DOS by BIOS REMAP 

• 200 Watt Power Supply 

• Main board memory Above 640k can be either 
EMS or Extended by Setup 

• High Throughput Combo HDC/FDC Controller 

• Enhanced 101 -key AT-Style Keyboard 

• 100% OS/2™ .MS/DOS™ . XENIX™ & PCNET LAN™ 
compatible 

• Hardware Fast Gate20 for Superfast OS/2 performance 

• Same full feature "baby” AT™ case as our 286/12 
model above 

MONO SYSTEM...$1495 EGA SYSTEM...$1823 


*Perfoniunce infbmution computed using Norton version 4.0 with our 286/20 
conhgured with enough RAM to permit interleaving. 


Have it your way...PC Brand delivers what you really 
want. Superior quality. Exceptional savings. Custom 
configurations built to your exact spiecifications. 
Responsive toll-free service and support. FREE freight 
The best 5-Year Warranty in the business. And 
a Money-Back Guarantee 
on every system we sell. 

Get more for your dollar. 

Call 1-800-PC-BRAND 
today. You'll even get a 
FREE GlFT...see our 
Free Mouse Offer 
next page. 



PCV20 AD-II 


$650 


15 MHz,Throughput in an XT. Complete 
with Monographics Card & Monitor. 

512K. One Drive. Mono Card & Monitor, 84 keyboard: 

• 51 2K RAM Standard. NEC V-20 CPU 

• One 360K Floppy Drive 

• 84-Key ATr" -Style keytxjard 

• 4-layer Motherboard expandable to 1 MB 

• 8 Slots. Built-In Serial, Parallel, Game Ports, Clock 

• Hercules Compatible Graphics Card 

• 12" Monochrome Monitor 

• Accommodates up to 4 HH Mass Storage devices 

• AT™-Style Case with Keylock, Turbo, Power and Hard Drive 
LEDs. Photo-illustrated Set-Up & Operating Instructions. 

HARD DRIVE - Seagate ST225 20 MB Drive & Controller ....$269 

HARD DRIVE - Seagate ST238 30 MB Drive & Controller 295 

MS/DOS, GW Basic 55 

Color and EGA Models available.. .please call. 


BUY A HARD DRIVE! 



Enhance any 286 
or 386 system with 
a hard drive: 

□ 20 MB 65MS Seagate ST225 HH (drive only) $225 

□ 30 MB 35MS Seagate ST138 HH (not RLL) $330 

□ 40 MB 40MS Seagate ST2S1 HH $375 

□ 40 MB 28MS Seagate ST251-1 HH $459 

□ 80 MB 28MS Seagate ST4096 FH $590 

□ no MB 28MS RLL Miniscribe 6128 $989 

We offer a full line of standard drives from Maxtor, Microscience, 
Priam, Miniscribe, and ESDI Drives & Controllers. Please call. 
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Risk-Free 5-Year Warranty 



Your Ideal 
Alternative 
to the COMPAQ* 
Portable III 




PORTABLE 286/12 $1720 


PC BRAND 386/25 $2495 

25MHz Clock, Zero Wait Operation, SI29 
Landmark Speed 35MHz 

1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 

• Intel 80386 Processor Operating at 25MHz w / Zero Wait States 
In interleave mode delivering 35MHz Effective Throughput 

' 1024K RAM standard expandable to 16MB via 32Bit 
RAM boards using 256K and/or 1 MB 80ns RAM chips 

• 1 .2MB 5.25" or 1 .44MB 3.5" Diskette Drive 

> High Performance Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit) 

• Full foot print case with 5 Disk Drive bays 

Tower Case Option Available 

MONO SYSTEM...$2,628 EGA SYSTEM...$2,999 


PC BRAND 386/20 $2100 


20 MHz Clock, Zero Wait Operation,SI26 
Landmark Speed 30MHz 

1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard system features same as 386/25 model listed above. 

MONO SYSTEM...$2,233 EGA SYSTEM...$2,612 


GET YOUR FREE MOUSE! 

A $35 value...Free with any PC Brand system 
order of $500 or more. Call today! 

Take your choice. ASerial or Bus Mouse. Offer good until, Oct. 3]st,1988. 
If you do not qualify for our Free Mouse Offi^r, you may of course, 
purchase your mouse for £35. 


Portable 286/20...$2020 386/20...Call 

512K, 1.2MB Drive, Combo Controllei^ Backlit Display 

We package the power and features of our desktop 286 and 386 
Systems in a self-contained, light (20 lbs.), high impact plastic 
housing similar to the COMPAQ* Portable III. All systems feature: 

• 640 X 400 Backlit Supertwist LCD Display Made by SHARP 

• Monographic & Color operating modes • NonGlare Screen 

• External Monitor Support. External Keyboard Port. 

• 5 expansion slots (3 long, 2 short) -SS-Key Keyboard 

• Accomodates two 5 1/4" or 3 1/2" Floppy or Hard Disk Drives 

• 200 Watt 110/220 Autoswitch Power Supply 

• Serial, Parallel, Game Port/ Clock Calendar Standard 

20 MB System: add $225 40MB System: add $375 


LAPTOP COMPUTERS 



□ Toshiba 1000; 512K, 80C88 CPU $769 

□ Toshiba 1200F; 640IC 80C86 CPU, 20MB (Doppy) 1599 

□ Toshiba 1200H; 640iC 80C86 CPU, 20MB 0349 

□ Toshiba 3100/20; 640K, 80286 CPU, 20MB 3100 

□ Toshiba 3200; 1MB RAM, 80286 CPU, EGA, 40 MB .....call 

□ Toshiba 5100; 2MB RAM, 80386 CPU, EGA 40 MB .... 5040 

□ NEC Multispeed EL>2 1549 

□ NEC Multispeed HD ....................................^...................2360 

TOCM3ERCALL 

l-SOOTCBRAND 

(l>800-722-7263...In Illinios call 312-226-6841) FAX«312-226-6841 
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PC Brand, Inc. 954 West Washington Street, Chicago, Illinois 60607 1-800-722-7263 Hours: Monday thru Friday 8 a.m. to 6 p.m. Central 
More Ordering Info on next page. VISA, MasterCard, Discover, Chedcs, and Approved P.O.S Accepted. Prices subject to change. 'TM" Registerd trademarks of IBM, Compaq, Intel etc. 








Shop PC-Brand Today... 


MONITORS 


□ 


□ 


□ 


□ 

□ 

□ 

□ 

□ 

a 

□ 

□ 

□ 

□ 


NEC Multisync n 14” 

Enhanced Graphics 

800 X 560 res $569 

NEC Multisync Plus 
15” Enhanced Graphics 

960 X 720 res .897 

NEC Multisync XL 
20” Enhanced Graphics 

1024 X 768 res .2085 

Amdek 12” 410 Series Flat Screen TTL Monochrome ...$149 
Amdek 12” 600T Series Flat Screen RGB Color ................350 


Magnavox 12” Amber Mono High Resolution 79 

Magnavox 14" Standard Color ............................................ 230 

Magnavox 14“ Color Enhanced Graphics Display .......... 339 

Mitsubishi 14" Diamondscan call 

NEC Multisync GS 14” Monochrome "Grey Scale" ........199 

Princeton Ultra^Sync 12" Multi-Mode Enhanced 

Graphics Color Morutor 520 

Princeton 15” LM 300/LM 301 Desktop Publishing 

Display (requires special video card) 550 

Zenith Flat Screen Displays Call 



MODEMS 



All PC Brand modems are 1(X)% Hayes* and IBM compatible. 


□ 1200 Baud Internal with free software $55 

□ 12(X) Baud Extenul 75 

□ 2400 Baud Internal with free software .............................. 135 

□ 2400 Baud External ....................................................... 150 

□ Hayes 1200 External 279 

□ Hayes 2400 External 420 

□ Migent 1200 Pocket Modem with cables & software .......60 

□ U.S. RoboHcs 9600 HST 660 


VIDEO CARDS 


□ Monographics w/ printer Card, Hercules compatible .. $45 


Q Color Graphics Card w/Printer Port .................................. 45 

□ ATI EGA Wonder ..... 185 

□ ATI VIP VGA Card 260 

□ NEC MVA 1024 855 

□ NEC GB-1 Multisync Card 225 

□ Orchid Designer VGA 300 

□ Paradise Autoswitch 480 Card 160 

□ Paradise VGA+ 259 

□ Paradise VGA Professional 419 

□ Princeton Laserpage for LM300 505 

□ Princeton Laserview for LM301 505 

□ STB Autoswitch EGA 130 

□ Video 7 Vega 173 

□ Video 7 Vega VGA 268 

□ Video 7 VRAM 489 


DISK & TAPE DRIVES 



Hard Drives: 


□ 20 MB 65MS Seagate ST225 HH (Drive Only) $225 

□ 30 MB 35MS Seagate ST138 HH (not RLL) 330 

□ 20 MB 65MS Seagate 225 w/XT controller ...................... 269 

□ 20 MB Hard Drive Card ............................^......w............... 289 

□ 30 MB 65MS Seagate 238 w/XT controller 295 

□ 40 MB 61MS Mimscribe 3650 HH 329 

□ 40 MB 40MS Seagate 251 375 

□ 40 MB 28MS Seagate 251-1 459 

□ 60 MB Miniscribe 3675 HH RLL 550 

□ 60 MB 40MS Seagate 277 HH RLL 499 

□ 71 MB 28MS Miniscribe 6085 FH 779 

□ 80 MB 28MS Seagate 4096 590 

□ 110 MB 28MS RLL Miniscribe 6128 989 

□ 230 MB 25MS RLL Priam 230R2 2200 

□ 380 MB 12MS Miniscribe 9380 ESDI FH 2350 

□ 800 MB Maxtor Worm Drive w/CTL Call 


Call for high performance Miniscribe, Microscience, Maxtor, 
Priam, as well as ESDI, SCSI, WORM Drives & Controllers. 


Floppy Drives: 

□ 360K5V4” $75 

□ 720K 3 1/2” w/5 1 /4" mounting for XT™ / AT™ 80 

□ 1.2MB 5 1/4” 90 

□ 1.44MB 3 1/2" w/ 5 1 /4" mounting for XT™ /AT™ ........ 100 

□ 1.44MB 3 1/2” w/3 1 /2” mount for Tower & Portables .. 100 


PS/2 Drives: 

□ CMS 5 1/4" external drive for PS/2 .................................. $239 


Tape Back-up Subsystems: 

□ 20MB D<Z 2000 Series with cartridge included $245 

□ 40MB DC 2000 Series with cartridge included ...............340 

□ 60MB Maynard Maynstream portable tape backup ...... 935 

□ 60MB Maynard Maynstream for PS/2 989 

□ 60MB Archive Internal or External ....................................675 

□ 125MB Genoa Internal Tape Back-up ...............................995 



INPUT/OUTPUT & LAN CARDS 


lO 

□ 

□ 

□ 

□ 


PC BRAND I/O +U Card for XT™ Systems $45 

Parallel Port, 2 Serial Ports (One Stnd., One Optional), 
Game, & Clock for XT™ Systems. 

PC BRAND I/O +II Card for AT™ Systems 45 

For 286 & 386. Same as XT™ but without clock. 

PC BRAND 2MB EEMS Card for XT™ Systems w/OK .95 
PC BRAND 2MB EEMS Card for AT™ systems w/OK 

12MHz, 0 wait compatible 100 

1.5MB Multifunction Memory Card for AT™ Systems 115 
Serial Port, Parallel Port, Game, up to 1.5 MB RAM. 


CHIPS & CO-PROCESSORS 


Due to current market volatility in RAM chips, we are uiuible to list 
our selection and prices in this ad. Call for price and availability. 


LAN Cards: 

□ Western Digital Ethernet Starter Kit ....................... 

Includes 3 cards, cables & Novell Drivers 

□ Western Digital Ethercard + Novell Compatible! . 

□ Standard Micro PCllO Arcnet Board ...................... 


..233 

..150 
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Save Time. Save Money. 


CAD & DESKTOP PUBLISHING 


PRINTERS 


Plotters: 

□ Calcomp 1023 A-D Size 8 Pen Plotter $3800 

□ Hewlett Packard 7440A/7475A/7550 Call 

□ Houston Instruments DMP61 A*D Size 1 Pen 24ips ....3640 

□ Roland DXY & DPX Series Call 

Other Houston, Calcomp and HP Models Available Call 

Digitizers / Scanners: 

□ DATA COPY 730 1269 

□ DEST 1020 / 2020 Scanner call 

□ Diamond Flower Hand Scanner 6 Grey Levels ............... 210 

Includes HALO Desk Top Publisher and GEM/ 

HALO/PC PAINTBRUSH/GEM/WINDOWS 

File Format support utility, OCR option available 

□ Hewlett Packard Scanjet Scanner Call 

□ MICROTEK MSF-300C / 300G / 400G Call 

□ Princeton LS> 300 Scanner w/adapter card.. .................... 760 

□ Summasketch 12x12 378 

□ Summasketch 12x18 635 

Mice: 

□ PC BRAND Super Mouse 200DPI Serial/ Bus 35 

□ PC BRAND High-Res Super Mouse 250DPI 55 

□ LOGITECH..... Call 


Custom Designs to Your Specifications! 
Volume Discounts Available! 

Wide Selection, Name Brands - Low Cost 

Call and ask your PC Brand Consultant for details. 
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□ 

□ 
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NEC P2200 The most 
popular 24-pin printer.$350 
NEC P5200fP5300 



256/17 CPS 24 Pin....530/call 
NEC P9XL Top of the 

line matrix 1030 

NEC LC890 Postscript 

Page Printers call 

Citizen 120D 120 CPS 80 COL Entry Level $149 

Citizen MSP40 240 CPS Narrow...........,...........................-320 

Citizen MSP50 300 CPS Narrow High Performance..~..385 
Citizen Tribute-224 200 CPS 24Pin Wide Carriage......... 629 

Diconix 150P Ideal for Laptops! 309 

Diconix 300P 15" wide version of above call 

Hewlett Packard Laserjet Series 2..........».«».»»»»....»...»1685 

Hewlett Packard Deskjet ...... ...............„„.™-«.690 

Panansonic 10801 M2 Ideal entry level printer ................ 166 

Panansonic 1091IM2 Best selling nine pin! 199 

Panansonic 1592 High performance, wide carriage 390 

Panasonic 1595 240/ 51 CPS Wide Carriage. ....................470 

Panasonic P4433 11 PPM Fully HP CompatibleLaser......call! 

Toshiba 321SL 216/72CPS 24 Pin 480 

Toshiba 341SL 216/72CPS Wide Carriage 615 



Toshiba 351SX 350/100CPS 975 


I 


DONT FORGET TO ASK ABOUT OUR FREE 
MOUSE OFFER! 


YOUR PC BRAND GUARANTEES 


Free UPS Ground Shipping 
All prices include UPS Ground Shipping or equivalent. 
Or, we'll ship by the method of your choice. Federal 
Express, UPS Blue, UPS Red, at an additional charge. 

Easy Payment Options 
No Credit-Card Surcharges 

Charge your purchase to your VISA or MasterCard. 
There's no surcharge for using your card. Or pay by check 
or COD. Please allow one week for personal or company 
checks to clear. Purchase Orders accepted from major 
corporations with prior credit approval. 

30-Day Money-Back Guarantee 
We aim to please. If, for any reason, you are dissatisfied 
with your purchase, simply return it within 30-days (in 
original packaging and as good as new) for a full refund. 




5“Year Limited Warranty Protection 
The best coverage in the industry...yours automatically. 

Warranty covers all PC Brand system motherboards, 
pow'er supplies, RAM, keyboards and all expansion cards. 
100% parts & labor are covered your first year. 80% parts 
year-2. 60% parts year-3. 40% parts year-4. 20% parts 
year-5. Additional extended-coverage contracts available 
for a fee. Roppy, hard disks and tape drives are covered 
for one year only. Complete warranty information available 
upon request. Manufacturer's warranty applies to all non- 
PC Brand products. 

Toll-Free Customer Service and Support 
As a PC Brand customer, you'll be assigned your own per- 
sonal PC Brand Consultant...a highly-skilled, technical expert 
who can help you solve a problem. Or prevent one from 
happening. Hours: Monday thru Friday, 8 a.m. to 6 p.m.. 
Central Time. 


•B CaU 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX# 312-226-6841 

CIRCLE 309 ON READER SERVICE CARD 



PC Brand, Inc. 954 West Washington Street^hicago, Illinois 60607 1-800-722-7263 Hours: Monday thru Friday 8 a.m. to 6 p.m. Central 
VISA, MasterCard, Discover, Checks, and Approved P.O.s Accepted. AH pnces subject to change. 


'TM''Registerd trademarks of IBM, Compaq, Intel, etc. 





Mt St Helens 
CanTfeach Us A Lot 
About Hard Disks. 



Like a dormant 
volcano, your hard 
disk is a disaster 
wtiiting to happen. It 
can blow at anytime. 

And most people don't 
do anything to protect 
themselves. 

They think the only w^ay 
to backup files is to do the 
whole disk. And that it 
takes too long. They're wrong 
on both counts. 

With FASTBACK PLUS, daily 
selective file backup should take 
no more than a minute. In fact, 
backing up a full 10 megabytes 
on your hard disk can t^e as 
little as only 4 minutes.* And 
that makes FASTBACK PLUS the 
world's fastest backup program. 

Unsurpassed features like 
data compression to cut 
the number of backup 
disks in half, advanced 
error correction, 


*V'i(h n; ATor«ntvatcnt. 

XT m a clnDB will taJv loni^ 


easy to use 
graphic dis- 
play and sup- 
port for DOS 3'/i 
or 5!4 inch floppies, 
prompted PC 
Maga 2 ine to nominate 
FASTBACK PLUS for its cov- 
eted Technical Excellence 
Award. The same tech- 
nical excellence that 
^ made FASTBACK the all-time 
bestselling backup utility'. 
Don't trust your data to 
anything less. 

Minute 
A^y Keeps 
Dis^^er Away 


■ SOFTWARE ■ EDWARD MENDELSON 


ORDER OUT 

OF CHAOS: 

BOOSTING 

PERFORMANCE 

WITHA 

WELL-ORDERED DISK 


Defragmenting programs can make your fragmented files whole again and 
speed up your system throughput. 


S cattered across your hard disk are 
bits and pieces of dozens — perhaps 
hundreds — of files that once were 
whole. DOS isn’t bothered if it has to find 
one pait of a file at one place on a disk and 
another part somewhere else. DOS split 
the file in the first place when it looked for 
room to store that file on a crowded hard 
disk. But fragmented files slow down your 
system and make it difficult or impossible 
to recover lost data. 

Defragmenting programs — often 
called defraggers — take all your dismem- 
bered files and make them udiole again. A 
simple defragger rearranges files so that 
each formerly fragmented file is in one 
piece. A disk packer takes this one step 
further it "packs” all files into one area 


(or several areas) of the disk, without leav- 
ing open space between individual fites. 
This can help reduce future fragmentation 
by giving DOS fewer nooks and craiuiies 
in which to tuck little pieces of files when it 
writes those files to disk. This article cov- 
ers both types of program, and many of the 
packages we looked at can perform both 
functions. 

DOS needs more time to read a frag- 
mented file than an unfiagmented one be- 
cause the disk heads have to jump back and 
forth to read all the parts of a file that are lo- 
cated in different places. If all of the file is 
in one place, the heads can stay in one 
place. If an application program needs to 
reread the same file hundreds of times 
when performing a single task — the way a 


word processor continuously rereads its 
dictionary during a spelling check, or a 
database program continuously reads data 
during a son — the task can take up to twice 
as long. 

Many popular utility programs let you 
recover accidentally deleted files, or re- 
trieve the original versions of data files that 
somehow got scrambled by a wayward ap- 
plication program. You can even recover 
files with DEBUG if you are sufficiently 
expert and have nerves of steel. Contigu- 
ous files are much easier to recover than 
fiagmented files. When a friend's word 
processor recently decided to save only 25 
bytes of a mail-merge file that was origi- 
nally 80K bytes long, it took me 2 hours 
using The Norton Utilities to track down 
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■ HARD DISK DEFRAGMENTERS 


HARD DISK GEOGRAPHY 


A disk is divided into areas called sec- 
tors (nonnally containing S 1 2 bytes 
each), although DOS stores files on disks 
in “clusters” of sectors. On hard disks 
larger than 1 0MB formatted under DOS 
3.0 through 3.3, acluster consists of four 
sectors and holds 2K of data. No file, no 
matter how small, can occupy less than 
one cluster. Larger files occupy all the 
clusters that they need. When you first 
copy files to a newly formatted disk, all 
the clusters in a file will be contiguous; 
that is, the file will fill an unbroken string 
of clusters. But when you delete a file, 
you make its clusters available to other 
files. And when DOS writes a file to the 
disk, it may choose to put the first few 
clusters in the free space left by the de- 
leted file and put the remaining clusters 
in free space somewhere else on the disk. 
The result is a fragmented file. The more 
you modify ordeletefiles, the more those 
modified files — and files newly copied to 


your disk — become fragmented. 

Since Version 3.0, E)OS has been us- 
ing a trick to help reduce file fragmenta- 
tion, a trick that also helps in recovering 
lost data. During any single computer 
session, DOS avoids writing new data 
over areas of the disk that it had fieed ear- 
lier in the same session when files were 
deleted or modified. Essentially, DOS 
maintains a pointer indicating the last 
place it wrote to on the disk, and that 
pointer only moves forward, not back- 
ward. So, if you delete a file, then copy a 
new file of the same length to the disk, 
DOS won’t overwrite the area left by the 
old file but will place the new file in the 
first available area after the pointer’s po- 
sition. If the disk is more thw 70 percent 
full, DOS changes its procedure and, 
working from the front of the disk, allo- 
cates the first available space. But the 
goal of unfragmented files is the 
same. — ^Edward Menddson 


every last bit of data from the lost file. The 
data had remained on the disk because 
DOS (Versions 3.0 and later) tries to write 
the new version of a file to a place different 
from the site of the earlier version; similar- 
ly, it tries to find a previously unoccupied 
area of the disk when you copy or create a 
new file. If my friend had us^ a defragger 
before reading the 80K file into his word 
processor, so that the original file was in 
one place on the disk, I would have needed 
only 2 minutes to recover the file. 

RESCUER OR DESTROYER? Before 
you decide to use adefragger daily, keep in 
mind that it can make you lose deleted ^es 
permanently just as easily as it can help 
you recover them. If my ftiend had used a 
defragger after the file had been lost and 
before I started searching for its data, the 
defragger would almost certainly have 
covered the lost data with files that it de- 
fragmented and moved around the disk. 
Nothing short of a few months’ work in an 
IBM computer lab (and a lot of luck) has 
any chance of recovering data that has 
been overwritten by other files. 

Defraggers have other dangers because 
they constantly manipulate your disk’s di- 
rectories and file allocation table (FAT). 
Any time data files are moved around your 
disk, the directories and FAT need to be 
updated; otherwise DOS will never find 
your file again. The directory tells DOS 
where to find the first cluster of a file, and 
the FAT tells DOS where to find the re- 
maining clusters. The FAT makes it possi- 
ble for DOS to read fragmented files: it can 
tell DOS , for example, to jump from clus- 
ter 99 to cluster 777 to find the test of the 
data in a file. If a program scrambles the 
FAT on your hard disk, it’s time to reach 
for your backup copies, because your files 
are effectively gone forever. 

Defraggers are luxuries. Like some lux- 
uries, they demand as much time and ef- 
fort as they save. With some of the more 
elaborate ones, you can spend an hour 
fine-tuning their style of operation in order 
to gain a few seconds over the course of a 
year. But if a disk packer helps you recover 
one deleted file, it will pay for itself many 
times over. And the satisfaction that comes 
ftom having a well-ordered disk has a sub- 
tle psychological value that shouldn’t be 
scom^ or ignored. 


If you want a packed disk without using 
a deft^er, you can get the same result us- 
ing the tools provided by DOS itself. But 
prepare to spend a lot of time shuffling 
floppies. Start by backing up everything 
on your hard disk — prefer^ly twice. Then 
format the hard disk. Then restore the 
backup to the newly formatted disk. DOS 
will write each file to the disk in one piece. 
You can also do this with a tape backup, 
provided that you make a file b^kup rather 
than an image backup. An image backup 
will restore your files in exactly the same 
fragmented condition they were in when 
you started. 

SAFE PACKS Before you touch any 
program that shuffles every last byte of 
data around on your hard disk, you ought 
to be confident that the program knows 
what it’s doing. The best defraggers safe- 
guard files by updating the FAT and direc- 
tories immediately after moving any data, 
so that DOS will be able to find thore files 
again. Even if the power from your local 
electric company stops during the millisec- 
onds between the moment the program 


writes a new defragmented copy of your 
data to the disk and the moment it tells the 
FAT where to find that data, your files 
should still be safe: the original fragmented 
copy of the data is still where it was before, 
and the FAT can find it in the old position 
if it hasn’t updated to show the new. The 
only time it’s dangerous to lose power is 
the instant the program is actually writing 
the new version of the FAT. But that mo- 
ment is equally dangerous in DOS’s 
COPY and DELETE commands. 

You can interrupt some disk packers by 
pressing a key, and after a few seconds of 
tidying up, they will restore your data in 
pristine condition. But other defraggers try 
to gain speed by leaving all updates until 
they’re finished and won’t let you interrupt 
them while they work. If the power goes 
off while you are rurming one of these pro- 
grams, your FAT will be fried beyond re- 
pair. 

If you have a disk-packing program and 
use DOS 3.3’s FASTOPEN command, 
you may be in for some terrifying mo- 
ments. FASTOPEN is a special kind of 
disk cache that stores the locations of files 
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Introducing Passport from Plus. The portable 
hard disk. Until now PC users who need 
removable mass storage have had to give up 
capacity, speed and reliability. 

But now, there's a powerful removable hard 
disk with no compromises. Plus Passport™ from 
the same people who developed Hardcard™ 

It gives you 40 or 20 MB of capacity. Along 
with an effective access time of 28ms. Which 
is as fast as the 286/386 class fixed hard disks. 
With proven Winchester technology and 




powerfljl hard disk 

ever released. 


reliable than most other drives, removable or 
not. And with a shock rating of 150 Gs, it can 
take the real world. 

As a primary mass storage device for any 
PC/XT™/AT* class computer, or an IBM* PS/2" 
Micro Channel™ System, Passport can be 
installed next to your floppy disk drive, or in 
a free-standing external chassis. Either way, 
it can be removed in seconds. Making data 
eaw to secure. And even easier to transport. 

dall the Plus Product Support Line 

r,* 1 ortr\ one // 



M • 
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a Bundle 

'llnOurNewBundle. 


A lot (A amounting software 
companies will try to tell you 
their product does more than just 
accounting. So even thou^ you can 
get Peachtree Complete”* D — the 
most complete accounting software — 
for a lightweight 1199. we won't tell 
you that it’s more than an accounting 
package Just that it’s the most 
accounting power you c an get for 
your software dollar. 

Now we’ve bundled Peachtree 
Complete D and Peachtree Data 
Query”* D together, and cut the price 
SIOO. So you're not only getting full- 
featured accounting, you’re also get- 
ting custom reportii^ and analv’sis. 

Peachtree’s "Double Bonus Bundle" 
gives you two first -rate software 
packages for one low price — Peachtree 
Complete n, The Business Accounting 
System and Peachtree Data Query 11. 
the Custom Reporting Ibol for Peach- 
tree Complete II, both for only S298. 

And that’s the best deal around. 

Still Just $199 Complete. We will continue to tell you that Peachtree 
Complete D offers the most powerful accounting software you can buy at 
virtually any price D eig ned and sold as a $5,000 accounting system, the 
latest version of Complete 0 represents a vastly expanded and improved 
produa, yet sells for an incredibly reduced price of just $199- With that kind 
of value, and more than 250,000 satisfied users, our record speaks for itself. 

Peachtree Complete n is a comprehensive accounting system developed 
tt) meet the needs of small- to medium- 
size businesses. It comes with el^t 
high-power modules that may be used 
Individually, or fully integrated for 
absolute maximum accounting efficiency ; 

• General Ledger • Inventory 

• Accounts Receivable • Payroll 

• Accounts Payable • Fixed Assets 

• Invoicing • Job Cost 

And Peachtree Complete n is 
deigned using the lat^ software 
innovations, like full-color scrolling 
reference tables, pop-up wind ows, 
and short-cut keyed menus. We’ve 
increased numeric capacities as hi^ as $999,999,999-99 In key areas, 
added Service Invoicing, included Range Printing, and expanded to allow 
an unlimited number of companies. 

Error handling is quick and easy, with plain English messages and sug- 
gestions. Context-sensitive Smart HELP is on- line, all the time. And as 
^ways, Pe^tree Complete n comes with the most thorou^ documentation 
—a separate quick-start Installation Guide, Accounting Primer, seven- 
volume Reference Library , and extensive on-line tutorials on each module- 
all at no extra chaiga 

Sa\*e Even More on Peachtree Data Query II. So while you’re getting 



Ask for Peachtree’s 
Double Bonus Bundle” 
And Save SIOO. 


Compare Feature for Feature 
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the best deal on the best accounting 
software, why not get an even better 
bargain? Extend the p ower of your 
Peachtree accounting to include the 
most advanced custo m reporting and 
analysis with PDQ 0, and when you 
buy both, save $1001 

PDQ II lets you turn raw figures 
into highly sophisticated reports, 
allowing you full access to tiie impor- 
tant accounting data in your Peachtree 
Complete II files. From the simplest 
mailing labels to the most detailed 
budget analyses, Peachtree Data Query 
U opens up the potential of your 
computerized accounting, with no risk 
to your files, and no re-l^ng <A 
accounting data. 

And now. PDQ is easier than ever 
to use, with all new user instructions 
and on-line practice sessions that lead 
you through the system and build 
confidence as you go. 

Choose from PDQ’s own pre- 
defined reports, design your own (and 
store the formats for future use), even export data to popular iq>ptications 
like dBASE III® and Lotus 1-2-5* PDQ’s simple, dear ^proach to report 
writing allows maximum control and flexibility. \bu can begin creating 
reports with PDQ in just minutes. And as you continue using tt, PDQ can 
perform highly complex, intricate analyses. 

Save a Bundle W hen You Buy Both. We think using PDQ to make 
Peachtree Complete D more than an accounting system makes good busi- 
ness sense, to we bundled them 
together and made it well worth your 
while For a limited time, Peachtree’s 
"Double Bonus Bundle” is available 
for just 1298. That’s two rqpUarly- 
p riced $199 packages for one low 

p rice, and that’s a savings of $100. 

The “Double Bonus Bundle” is a 

limited-time offer, so call today! 

And of course, if all you ne^ is 
the best accounting pack^ your 
money can buy, Pea^tree Complete n 
by itself is still only $199 
Money Back Guarantee. As with 
all our products, we stand behind Peachtree Complete D and PDQ D with a 
toll-free hotline for technical support ($1 per minute, $20 minimum on 
your credit card). And both are covered with a 50-day money-back 
guarantee when you buy directly from Peachtree If for any reason you’re 
not satisfied, you can return the product within 50 days for a prompt 
refund. That’s the Peachtree toftware promise (A $25 restocking fee applies 
to all returns.) 

Hardware Spcdfkatlons: Requires PC/MS-OOS version 2.0 or higher with 3S4K of usable 
otemory (SI2K required with DW 3 and a niinioium 10 MB hard disk. For use with the 
IBM* PC, PC XT, PC AT. Personal S)sCeni/2’” and compatibles. 3 Vt" media optionally available. 
Not copy protected. 
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And Many Mere! 


Call Now to Order 


1 - 800 - 247-3224 

(orcaU 1-404-564-5800) 



1b Order by Mail Add SI2.50 Shipping and Handling* 

(In Georgia add applicable sales tax.) 

*Call for international rates. 

Peachtree Software 

A Member of tbe IntelUgenl System famify 

4555 Shackleford Road, Dept. PCM, Norcross, Georgia 50095 
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■ HARD DISK DEFRAGMENTERS 


in memoiy whenever DOS first looks for 
those files. When you mn a disk packer or 
defragger, files are moved to different po- 
sitions, and DOS can't find them where 
FASTOreN expects them. If you try to 
mn your word processor or spreadsheet, 
you may get a “File not found" message. 
If you try to mn CHKDSK to see whether 
anything's wrong, you may get the same 
message. The solution is to reboot, so that 
FASTOPEN can find your files in their 
new locations. Several disk packers avoid 
the problem by forcing you to reboot when 
they finish; one of them forces you to re- 
boot if it detects FASTOPEN. 

Some disk packers let you arrange your 
files in a specific sequence that you can list 
in a “command file'' or according to a 
general placement strategy that you can 
choose fiom a menu. You can place the 
programs you use most frequently near the 
FAT — the “front” of the disk — so that the 
heads don't have to jump a long distance 
from the FAT to the file and back again to 
read all the data. (The “front” of the disk 
is actually at its outer edge.) You can also 
place the files you revise most often near 
the “end” of the data — near the ftee space 
left after the files have been packed. This 
arrangement keeps holes from opening up 
near the front of the disk, since you don't 
often delete or change your program files, 
and helps keep fragmented files limited to 
a small area of the disk. 

Less^laborate disk packers sometimes 
move all the subdirectories on your disk 
(but not the files listed in those subdirector- 
ies) near the FAT to reduce head move- 
ment. This may sound like the most effi- 
cient arrangement, and in many 
circumstances it is. But if you tend to go 
back repeatedly to the same subdirectory 
for new files, it's more efficient to put the 
directory near its files, as some of the fan- 
cier disk packets do. DOS puts part of the 
FAT in a memory buffer whenever it reads 
the FAT from the disk. If the directory and 
file are close together, there's a good 
chance that the part of the FAT that covers 
the directory will be in memory at the same 
time as the file, and DOS won't need to go 
back to the disk when it needs to fuid the 
fde. 

In tare instances, a disk may actually 
seem to run slower after defragging than it 
did before. This almost certainly indicates 


that the disk's interleave is set incotrecUy 
and that the disk requires an extra rotation 
to read data that it should be able to read in 
one rotation. The error was masked when 
the files were fragmented because the 
heads were constantly on the move and 
didn't have to hover over the same tracks 


■ Although packers never 
squeeze data, you may 
find that you have a few 
more kilobytes ftee on 
your hard disk after you 
use a packer than before. 


waiting for the data to come around again. 
You can check and improve your disk's in- 
terleave with programs like Paul Mace 
Software's Htest and Gibson Research 
Corp.'s Spi/irire. 

NO SQUEEZING One common mis- 
conception about disk packers is that they 
squeeze your data into a smaller space and 
leave you with extra space on your disk. 
Last year a monthly computer magazine 
published a very strange review of disk- 
packing programs, complete with a chart 
listing the different percentages of disk 
space that each program supposedly re- 
leased — with numbers ranging up to 20 
percent. Those figures have absolutely no 
relation to reality. If you want to squeeze 
your files so that they fill less disk space, 
you need a compression program like Sys- 
tem Enhancement Associates' shareware 
ARC utility or a similar program — like 
Vernon D. Buerg's ARCA and Phil Katz's 
PKARC. Keep in mind that you have to 
unsqueeze all squeezed files before you 
can use them. 

Although packers never squeeze data, 
you may find that you have a few mote 
kilobytes ftee on your disk after you use a 
packCT than you did before. Your first ter- 
rifying thou^t will be that a file got lost in 
the shuffle. But don't teach for your back- 
ups. What happened is that the disk packer 


tidied up your directories and released un- 
necessary space. Here's how. 

When DOS creates a subdirectory 
(which is really a kind of file), the subdir- 
ectory occupies 2K (under DOS 3.3) and 
has room to list 62 user fdes. When you 
add files beyond this initial 62, DOS ex- 
pands the directory by another 2K to ac- 
coirunodate 64 more files. But if you later 
delete files so that the total drops to 62 or 
less, DOS doesn't release the unused space 
in the directory. A disk packer routinely 
cleats out all the entries in the directory 
that contain the deleted files (you won't 
need these because you can't recover de- 
leted files after packing the disk), and if it 
fuids that the directory is bigger than nec- 
essary, it reduces the size. The released 
space becomes ftee for new files. 

HIDE AND SEEK Disk packers and 
copy-protection schemes ate traditional 
enemies. Most copy-protection schemes 
create hidden files (fite that DOS doesn't 
list when you type DIR, although they 
have entries in the subdirectory itselO; 
these schemes generally require those hid- 
den fdes to stay in exactly the same place. 
Some even requite the filenames to stay in 
exactly the same locations in the subdirec- 
tory listings. If a disk packer moves one of 
those files, the copy-protected program 
will refuse to tun bwause it thinks you're 
using an illegal copy. 

All disk packers refuse to touch the hid- 
den files that DOS puts at the start of any 
bootable disk. Almost all disk packers re- 
fuse to move any hidden files at all (or any 
files in hidden directories), and some ate 
smart enough to recognize standard copy- 
protectioo schemes and avoid all associat- 
ed files, even when they aren't hidden. If 
your disk-packing program uses command 
files or has a menu-driven method for 
keeping individual files or subdirectories 
from being imved, you should specify ev- 
ery file and directory that contains a copy- 
protected program. 

Despite all precautions, if you have 
copy-protected programs on your hard 
di^, you ate truly begging for trouble. Al- 
though widely used copy-protected soft- 
ware such as Lotus 1-2-3 is probably safe 
with today's advanced defraggers, you 
will be even safer if you remove the copy 
protection with the help of one of the cotn- 
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■ HARD DISK DEFRAGMENTERS 


, How Defragmenters Work: 
^ V Two Styles of Packing It In 


T here are two basic 
methods of packing a 
disk: the brute-force method 
and the subtle-insinuation 
method. Some programs use 
one. some the other. Both 
methods have their advan- 
tages. and the best programs 
use a combination of both. 

— Edward Mendelson 



TOTAL UPROOTING 

The brute-force method, in its extreme 
form, uproots and replants every cluster on 
the disk until the files and directories are in 
the desired order. It works like this; 

Step 1 : Copy all occupied data clusters at 
the front of the disk to free space as far back 
on the disk as possible. Step 2 (In safe 
programs): Update the FAT and directories 
immediately to reflect the new locations. 

This step frees the space originally occupied 
by these clusters. Step 3: Find the files that 
belong at the front of the disk and copy them 
into the space freed by steps 1 and 2. 
makirtg them contiguous in the process. 
Some of these files may tr>clude data found 
in clusters moved In step 1 . Step 4: Update 
the FAT and directories to reflect the new 
locations of the files. Step 5: Repeat steps 1 
through 4, but this time start by copying the 
data clusters in the area immediately 
following the clusters used in step 1. 


THOUGHTFUL EFFICIENCY 

The subtle-insinuation method saves time 
and disk activity by leaving as many unfrag- 
mented files in place as possible, and 
figuring out how to find space between the 
unfragmented files in which to move all frag- 
mented files and make them whole again. 

This method has many variations but In 
essence works like this: 

Step 1 : Starting from the front of the disk, 
firKj a fragmented file or a “hole" of free 
space between two files. Step 2: If a frag- 
mented file is found, leave the first fragment 
in place, and move enough of the following 
clusters elsewhere on the disk to make room 
for the remaining fragments of the file. Up- 
date the FAT and directories. Step 3: Copy 
the rest of the fragmented file into the 
opening created in step 2. Update the FAT 
and directories. Step 4 : If a “hole” is found, 
look near the er>d of the disk for a file that 
will fit into the hole. Copy the file into the 
hole. Update the FAT and directories. Step 
5: Continue across the disk until all files are 
packed. 
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mercial or public-domain programs de- 
signed for this purpose. 

Some computer experts recently pro- 
posed a theory that the dinosaurs died out 
because they practiced copy protection. 
Some of the few remaining vendors who 
use copy protection today are scurrying to 
avoid the fate of the dinosaurs, and even 
Lotus recently released a $15 disk that re- 
moves copy protection from 1 - 2 - 3 . Mean- 
while, if anyone tries to sell you copy-pro- 
tected software that isn’t a customized 
package intended for a special application, 
youcanjustsayno. 


SPEED PACKS Each defragger or pack- 
er leaves a disk in a different condition, 
and in deciding which program to choose, 
you should weigh the program’s strategy 
and safety more heavily than the time it 
takes to do its work. We tested each pro- 
gram on an IBM PC AT with a 32MB hard 
disk that contained 836 files in 86 directo- 
ries. These ftles, 21 of which were hidden, 
ranged in size from IK to 500K. Of these 
files, 238 were fragmented into a total of 
1 ,385 pieces, and 10. 1 percent of the disk 
consisted of free space. This was as close 
to a worst-case condition as you are likely 
to find. If your disk is only half filled, or if 
you don’t install new versions of your ap- 
plication programs every week, your disk 
is probably considerably less fiagmented. 

We told each program to pack this re- 
calcitrant directory structure using the fast- 
est method the program offered. All but 
two programs managed to pack the disk. 
Most of them did not thoroughly defrag- 
ment all the files; wisely, they left the hid- 
den files in place and did the best they 
could to fit the remaining files around the 
hidden ones. This is exactly what they 
should have done. 

We tested how long the programs took 
to pack the disk — but keep in mind that a 
fast-performing program does not neces- 
sarily produce a better-performing disk. A 
program that takes a few minutes more to 
pack a disk may leave your files in a posi- 
tion that reduces access time when you 
start to work. And when a program takes a 
few extra seconds to arrange your files in a 
way that helps reduce future fragmenta- 
tion, you’ll end up using the program a lot 
less often than you would use its marginal- 
ly faster rivals. 
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shar 'a*bl, a. [A.Sax. scearu, a portion]: The ability to 
let everyone in your company have their own personal 
computing environment without having to buy hundreds 
of PCs. 


The dramatic improvement in personal pro- 
ductivity through the use of personal computers 
hasn’t come without a substantial price tag. 
Buying and maintaining a PC for every user can 
maike a real dent in the data processing budget. 

But the simple fact is, 
the typical business PC 
is used less than 3 hours 
a day. 

Now there’s a simple, 
economical way to get the 
most out of your existing 
PCs and give every user the 
personal computing envi- 
ronment they want. It’s 
called Personal Data Pac 
technology. From ’landon. 

This innovative technol- 
ogy consists of a portable 
30MB Winchester disk 
pack that is both small 
and rugged, called the Personal Data Pac, and 
an external drive receptacle called the Ad-PAC. 
The total package will cost you less than J1,000.00. 

Provide your users with Data Pac technology 
and several can share a single system. And 
still keep their personal data personal. PCs could 
even be configured differently for different 
applications. Users would simply work at the 
system that fits their needs. 

Installing an Ad-PAC is as simple as plugging 
the controller card into an expansion slot of 
any AT-compatible personal computer and con- 
necting the cable. The Personal Data Pac inserts 
into the Ad-PAC as easily as a VCR cassette. 


The Personal Data Pac provides the perfor- 
mance of a fixed Winchester; With an effective 
access time of less than 40 milliseconds, it 
has the fastest data throughput of any removable 
mass storage in recent tests. 

And removability 
doesn’t mean loss of reli- 
ability. The Data Pac can 
withstand up to 250G 
of shock— twice as much 
as other removable 
Winchesters— thanks to 
landon’s patented 
clamping mechanism 
which locks the heads 
away from the disk surface. 

If you still need addi- 
tion^ processing power 
after all your PCs are 
Ad-PAC equipped, ’Ikndon 
has the answer. The 
Tandon PAC 286. . .a powerful AT-compatible unit 
with two built-in Data Pac receptacles. 

Find out how your PCs can become more 
shareable. See your ’landon dealer today or call 
us at 1-800-556-1234, Ext. 171 (In California 
1-800-441-2345, Ext. 171). 



We're redefining 

personal computing. 



The Tandon Ad-PAC 
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GSA# GSOOK87AGS6049 OPTl 

Pricing and information correct at presstime, landon reserves the right to vary prices and specifications 
at any time writhout notice, landon is a trademark of landon Corporation. 



■ HARD DISK DEFRAGMENTERS 


As far as we could determine, when any 
of these programs defragmented a file, it 
left the clusters in correct sequential order. 
(If the clusters of a large file were left in a 
scrambled order, IX)S would still be able 
to read the file correctly, but there could be 
a slight delay while DOS got them sorted 
out.) The one exception to this storage pat- 
tern would be if we had used an option in 
Disk Optimizer that places files at the far- 
ther end of a disk and arranges the clusters 
in reverse order. 

Most of these programs are smart 
enough not to repack a disk that has been 
packed already, and shrewd enough to 
work quickly on a disk that has developed 
only a few minor breaks since the last time 
the program went to work. We point out 
any notable exceptions to this mle. 

Some of these programs claim to be 
able to pack a fragmented disk with as little 
as one free cluster for data swapping. 
Some will work with no free clusters on 
the disk if you specify another disk as a 
swap area. These abilities have no practi- 
cal value, as you would have to be out of 
your mind to pack a disk with no ftee 
space — it would take hours. Instead, copy 
some large files to floppies fust, delete the 
files from the hard disk, then pack the hard 
disk and restore the files. 

STANDARD BRANDS All of these pro- 
grams will handle ElOS’s standard maxi- 
mum hard disk partition size of 32MB. 
That means you can use any of these pro- 
grams with a hard disk of any capacity, 
provided that the disk is divided into parti- 
tions of 32MB or less. Some programs 
(noted in the accompanying features table) 
will also work with the larger sizes intro- 
duced with Compaq DOS 3.31 and with 
many earlier specialized programs to cre- 
ate large disk partitions. 

We tested all the programs on a DOS 
VDISK to see how they handled a disk that 
didn’t correspond to standard hard disks. 
Two of them thoroughly demolished the 
VDISK’s FAT and directories. You may 
want to hesitate before using these pro- 
grams with anything other than a regular 
harddisk. 

The most common disasters that occur 
with defraggers and packers result from 
their interaction with disk cache programs. 
Some combinations of caches and packers 


destroy all the data on a disk. The best 
caches won’t cause this problem, and if the 
defragging program comes with a disk 
cache (like those in the Mace Utilities and 
PC Tools Deluxe), you can be confident 
that the cache and defragger work harmo- 
niously together. 

After backing up my disk twice, 1 ran 
each of the defraggers on my home ma- 
chine while using Multisoft Corp. ’s intelli- 
gent cache. Super PC-Kwik Disk Acceler- 
ator. All worked perfectly. Your cache 
program may or may not be as clever. It's 
not a bad idea to boot from a clean copy of 
IX)S (on a floppy disk) before tunning a 
disk packer. And keep your hands away 
from that power switch while the packer’s 
running. 

Disk Optimizer 

Don’t be in a hurry to run SoftLogic Solu- 
tions’ $69.95 Disk Optimizer the first time 
you take it out of the box. 

The program first asks you to type in 
your name on a registration screen. Then it 
dumps you back to DOS. When you ran it 
a second time, you are confronted with an 
opening screen that offers a $ 1 ,000 reward 
for any information that SoftLogic decides 


to use in prosecuting any illegal use of the 
program. Only after staring at this screen 
for a moment or two do you actually get to 
work your way past the program’s menus 
and defragment your disk. You’ll see the 
reward notice the next two times you ran 
Disk Optimizer. Then the notice goes into 
hiding for a while, only to pop up again at 
random approximately once every 15 
times you start the program. SoftLogic ad- 
mits that no one has ever been paid the 
thousand bucks the screen offers. 

A WELLORDERED PACK When you 
tun Disk Optimizer using its default set- 
tings, it packs your disk in a straightfor- 
ward way. Files are packed in the order 
they appear in the directories. Files in the 
root come first, then a subdirectory, fol- 
lowed immediately by all the files within 
that subdirectory, then another subdirec- 
tory, and so forth. 

This is one of the more conunon ar- 
rangements used by disk packers, but Disk 
Optimizer lets you do better. You can use a 
separate menu-driven program to specify 
the order in which you want your directo- 
ries placed on the disk; the files in the di- 
rectories you specifically name will be 
placed first, followed by all others. Al- 


Copuright 1986, 1987, 191 

SoftLogic Solutions^ Inc 


DISK OPTIMIZER - Uersion 4.00 



Disk Optimizer'^ character graphics don't represent specific areas of the disk but indicate the 
number of clusters being written or read. 
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“The Dataworld 286 [12MHz] AT compatible... [is]... 
the fastest machine of the nine tested in that review 

[July 1988].” . (September 1988 edition). 

and 

... speed and excellent compatibility ...hundreds 
of dollars less expensive than other AT compatible. 



OATA-286 20MHz 

80286 running at 20/IOMHz Phoenix or Award BIOS 
1 MB of RAM expandable to 1 6 MB (2 MB on board) 

W O 1:1 interleave dual hard disk controller 
101 -key keyboard with “click'’ Socket for 60287 
EMS 4.0 support for memory over 1 MB Real lime dock 
Monographics card w/parallel port TTL Monitor included 

$1555.00 


DATA-286 12MHz 

80286 running at 12/8MHZ. Phoenix BIOS 

512 KB of RAM expandable to 16 MB(1 MB on board) 

One 1.2 floppy drive. Floppy/Hard disk controller 
101 -key keyboard with ''click" Socket for 80287 
riATA OQA inaaUv Real time dock with battery back-up. 200W power supply 
DATA*2 oO iU WIhZ Monographics card w/parallel port TTL Monitor included 

AVAILABLE $1195 



Uie the samp Mothp»t>oafd 
npvipwed by PC 


Usp tbp samp Motb< 
Ppvipwod by PC 


Data- 

386 


Vertical 

Case 


Portacomp I 

802S6CPU 12/8MHZ • 0/t Wart • 512 K 
RAM (Exp 10 1024 K) • 5 Exp aleU 
• PhoanixBIOSe 1 2MBFIoppydr»v« • 20 
MB Hard Di»h Drrv« • 200W P/S • Super- 
twist bacMil LCD 640 i 200 25 lb« 
e Par, Ser. Qame Pons e rob* 
Output $1875 


Portacomp II 

80286CPU 1 2/aMHz e 0/1 Wart a C><ckK/B 
• S12K RAM{ElptOl024K)e4EipslOtS 
e PhoanixBtOS# 720KBFIoppydr<vae 20 
Ma 39ms. Hard Disk Drlva e Supartwist 
backlit LCD 640 x 400 a 20 tbs a RGB 
Output a Opt Ext 5V4~ Drive $1975 


0 wart Slate a 16MHz (20MHt opt) 
a 1MB RAM (2MB opt) a 12MB FDD 
a 101 Kav'cltck*' touch K/B a Reset push 
button a 7 EXp slots a Mono cards S 
monitor $2175 


a Front Panel On/OH Switch a 220 Walt 
Power Supply a Six Half Haight Drive Bays 
a Dimensions 161ii"(Dl x 7V(W) x 2S*%''{H) 
a AVAILABLE on 286/366 Models a 


Pncas subiael to change No charge lor credit card, check. COD 30 day moneyback guarantee i 

Dealer/overseas inquiries welcome 

In-Calif. 1 -800-722-7734 INFO: (213) 695-3777 
Out-Calif. 1-800-722-7702 TECH: (213)699-8250 

Monday through Friday. 

7 A.M. to 6 P.M. 



3733 San Gabriel River Parkway. Pico Rivera. CA 90660-1495 


Saturday 9 AM. to 3 P.M. PST 
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though the manual doesn’t say so, you can 
place the directoty you most often write to 
as the last one on the list, reducing frag- 
mentation in the relatively stable directo- 
ries near the front of the disk. 

A separate directory-sorting program 
lets you arrange the filenames in each di- 
rectory by name, size, or date. When you 
then tun Disk Optimizer, the sequence on- 
disk will follow the arrangement you im- 
posed with the directory-sorting program. 

Another option lets you place execut- 
able program files together near the begin- 
ning (outer edge) or end (inner edge) of the 
disk. The manual suggests placing these 
program files near die end of the disk when 
your disk is more than 70 percent full and 
you are using DOS 3.0 or later. This will 
force IX)S to write your data files closer to 
the front of the disk. But the disk will take 
longer to access the program files than it 
would if they were at the front. The com- 
mand files in a program like FastTrax pro- 
vide a better solution by letting you force 
data files and seldom-used directories to 
the end of the disk and frequently used pro- 
gram files to the front. 

You can skip all these options and mn 
Disk Optimizer in a fast mode that merely 
defragments all files without packing the 
whole disk or rearranging it into any spe- 
cial order. 

Data checking Disk Optimizer nor- 
mally tests whether the data written to the 
disk matches what the program read into 
memory. This verification is much stron- 



F A C T 


FILE 


Dvik Optimizfr, 
Version 4.0 
SoftLogic Solutions Inc. 
1 Perimeter Rd. 
Manchester. NH 03 103 
(603)644-5555 
lAst Price: $69.95 
Requires: 128KKAM 
(256K recommended), DOS 2.0 or later. 

In Short: A wide variety of options make 
this an attractive if not especially speedy 
choice among fully menu-driven disk- 
packing programs. Not copy fMotectcd. 
aRCLE6990N READER SERVICE CARO 



ger than DOS’s misnamed VERIFY func- 
tion, which merely confurns that DOS can 
read the data, not that the data is collect. 
But unless your hard disk is in a veiy flaky 
state, you probably don’t need to bother 
with any verification routine at all. You 
can store the verification option in the con- 
figuration file and override'it on any subse- 
quent run by using command-line parame- 
ters. 

We tested Disk Optimizer in its default 
setting, but with the verification option 
turned off for greater speed. The program 
started slowly, with a long phase of direc- 


■ Disk Optimizer lets you 
choose between full disk 
packing or a simple 
defragging of all files. 


tory sotting and analysis. It required 31 
minutes to pack the disk, including die ini- 
tial analysis phase. The program left hid- 
den files where they were and also left 13 
fragmented files that were “interrupted” 
by hidden files, for a total of 18 breaks. 
Later passes over the same disk, when 
only a few files were still fragmented, 
were not very much faster because Disk 
Optimizer tends to move a large number of 
files and clusters even for simple reorgani- 
zations. It doesn’t offer a disk map while it 
works but displays a statistical report on its 
progress and a few lines of styliz^ charac- 
ters representing the clusters being read or 
written. You can interrupt the program 
safely by pressing the Spacebar. 

Disk Optimizer isn’t the fastest disk 
packer you can find, and its options, 
though extensive and ingenious, aren’t 
necessarily the most useful. Many impor- 
tant menu choices aren’t accessible at all 
from within the OPTIMIZE program but 
must be set with the separate DOCONFIG 
program. But the most useful option, the 
one that lets you choose between full disk 
packing or a simple defragging of all files, 
can be set directly from a conmiand-line 
parameter. And this makes Disk Optimizer 
straightforward enough for the most impa- 


tient user, as long as you don’t mind star- 
ing at that reward notice on your screen ev- 
ery now and then. 

DOG: Disk OrGanizer 

One of the least-expensive disk-packing 
programs turns out to be one of the most 
flexible. Disk OrGanizer (better known as 
DOG) is a $20 shareware program re- 
leased by G. Allen Morris Ul. You can 
find DOG on almost any bulletin board or 
order it ftorp a user group’s disk library. 
It’s also available on PC MagNet. If you 
have some time on your hands and some 
advanced knowledge of DOS — and if you 
can tolerate the worst-spelled manual ever 
written — DOG may be all the disk packer 
you’ll ever need. 

DOG lets you pack a disk in one of four 
preset styles or write command files that 
will organize your files in any sequence or 
arrangement that you like . 

If you mn DOG without a command 
file, a menu offers four preset options: fast 
mode, which leaves all unfragmented files 
in place and tries to reorganize all frag- 
mented files to fit in the remaining spaces; 
directory order, which arranges files in the 
order of the directoty listings; packed or- 
der, which defragments files and leaves 
them in the same order as they occur on the 
disk; and fragmented order, an ingenious 
arrangement that packs all unfragmented 
files at the front of the disk and places after 
them all files that started out fragmented. If 
you choose fragmented order often 
enough, the files that you frequently work 



FACT 


FILE 


IXK}: Disk Oriianizxr, Version 1.01a 
G. Allen Morris 11! 

1411-lOth Ave. 

Oakland, CA 94606 

(4 1 5) 482-0532 ( BBS number) 

List Price: Shareware ($20 regisiration). 
Requires: 128K RAM (256K recommend- 
ed). IX)S 2.0 or later. 

In Short: A crude-looking but effective 
shareware disk packer, with more options 
than most of the commercial competition. 
Not copy protected. 

C'^rirgSeONREADERSERViCECARp ~ 
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The Rack. It's 8 straight hours of burn ln 
testing. Yet only one of many trials every Hayes 
modem must go through before it's packed and 
shipped. 

In all. there are over 20 tests and inspec- 
tions for quality and reliability. Thus allowing us to 
offer the most comprehensive performance war- 
ranty in the business. 

Today, while all too many manufacturers 
are content to perform only the most perfunctory 
tests on their products and then only on a random 


basis, we believe in testing all of our modems. 
With no exceptions. 

At Hayes we've been making dial-up 
data communications as common and as reliable as 
ordinary phone calls for over a decade. Whether 


PC-to-PC. PC-to- 
Host or PC-to-LAN. 
Hayes has set the 
standards. 



SMARTMODEM 2400 

®Ha(yes‘ 


And we intend to let nothing lower those 
standards. Especially one of our own modems. 


for your nearest Hayes dealer, call 800-635*1225- Hayes Microcomputer Products. Iik.. PO Box 105203. Atlanta. GA 30348. 
O 1Q88 Hayes Microcompute? Products Inc 


Hayes. 
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Wfe have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS, 

"Right now. PROCOMM PLUS Is 
the dellnltlve telecom program 
and the one I personally use 
and recommend!' 

John C. Dvorak. 

columnist, PC Magazine 

People who review soflware hove 
0 very kxi^ job. They see hundreds 
of new programs every week. But 
the ones who hove seen the new 
PfKXXMM PLUS (x>mrTninlca1ions 
software ore doing more than writing 
rave reviews about it. They're getting 
personal. They're using it at work and 
at home. 

Maybe Ifs because PROCOMM 
PLUS is so easy to use ills "Intuitive" 

Or perhaps it's because PROCOMM 
PLUS has an extremely powerful script 
command language, contextsensi- 
tive help, 16 temrinol emulations 
with keyboard re-mappina 12file 
transfer prokxx>ls, a fully-automated 
dialing directory, and odvonced host 
mode with electronic mail. 

But one thing is for certain. If 
PROCOMM PLUS Is the personal choice 
of the people who review software, 
you can be sure that PROCOMM PLUS 
is ri^ for you. 

Ifs time you got personal about 
PROCOMM PLUS. Stop by and see 
us at booth 341 today. Or, call 
314-474-8461. 


Thank You. 
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1. Fast - this is the fastest but will not always defragHent 

all of the files and way leave wore than one area 
of free space. 

2. Directory - This will organize the files in the order they 

are in the directorys. 

3. Fragaented - This will put all of the fragaented files at 

the end of the disk after de*fragaenting thea. 

A. Packed - This will leave the files in there current order 
all of the files will be de-fragaented and only 
one area of free disk space will be left. 

What is your choice^ 1 

Appoxiaately 4183 clusters need to be aoved to order the disk. 

6 directories need to be packed. 

Do you wish to continue? Yes 

Have you reaoved all of the copy protected software froa disk £:? Yes 

Did you reaeaber to inhibit any background or tlulti-Tasking 
prograas that read or write disk £:? Yes 

Packing Directories. 

Roving approxiaately 4183 clusters. 

10 


Unless you use command-line nvilches or special entries in a strategy file, DOG: Disk OiGanizer 
asks you the same questions about backup and PSPs every time you run it. And it doesn't tell you 
much in return. 


on will gradually work their way to the end 
of the disk, and further fragmentation will 
be minimized. 

These menu options can also be speci- 
fied from the DOS command line, along 
with options to stop DOG from asking 
whether or not you’ve removed copy- 
protected software from your hard disk and 
have cleared all resident programs from 
memory. 

DOG'S command files let you refine 
the order of your disk down to the last de- 
tail. You can force individual files to stay 
where they are, list other files and directo- 
ries in the sequence you want DOG to use 
when rearranging them, and specify areas 
to be used for free space. You can also ex- 
ile files to the area beyond the free ^>ace, 
at the extreme far end of the disk. 

RUN, DOC We chose the packed order 
for our test and used a command file that 
simply told DOG not to waste any time us- 
ing DOS’s VERIFY function. DOG 
doesn’t offer very much to watch while it is 
working; all you see is a counter that re- 
ports the number of clusters that DOG has 
moved. 'The program ambled across our 
hard disk in a leisurely 45 minutes and, be- 
cause it wouldn’t touch the hidden fdes, 
left 12 fragmented files with a total of 17 


breaks. DOG won’t allow you to press Esc 
to interrupt it, but the manual claims that if 
you reboot or pull the plug while it’s run- 
ning, you’ll be able to recover your data by 
running CHKDSK. 

Like all other programs found on bulle- 
tin board systems, DOG comes in a com- 
pressed archive file (DOGIOl.ARC) that 

■ dog’s command files 
let you refine the order of 
your hard disk down to 
the last detail. 


contains the program, manual, and related 
files. One of these is a small DOGMAKE 
program that helps in creating command 
files. A second programmer (who didri’t 
bother to sign his name) created a more 
elaborate DOGMAKE program that can 
be found on BBSs as DOGMAKE.ARC. 
This program lets you refme your com- 
mand files to the point where, for example, 
all .COM files between the size of 8K and 
32K are conveniently arranged in alpha- 
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SOFTWARE 


Make envelope addressing 
another chore the computer 


/ZTEST-/? FORMAT 

... Can double your hard disk performance. 

Experience has shown most hard disks are set up wrong. That means, 
among other things, the interleave is probably wrong and you are being 
penalized anywhere from 50 to 600% in performance. You think your dealer set 
it right. He thinks the manufacturer set it. In fact, chances are no one has 
tested and matched your disk to your machine. 

Included in the /iTEST * ^FORMAT package is an interleave optimizer, 
/lOPTlMUM. It will calculate the optimum value for interleave, then resets 
the disk, automatically, for peak performance. 

The second casualty to improper setup is your data. Experience also 
shows people won't buy new disks with bad sectors already locked out. 
Rather than explain that a few defects are normal, some he^ware vendors 
take the easy route; they skip low-level testing, and entry of manufac- 
turer's bad-track information. 

/ttest can save you, by finding those maiginal regions on the disk 
before they cost you time and information, rt FORMAT lets you enter the 
manufacturer's test information and certify for yourself that the disk is 
properly initialized for reliable service. 

When the worst happens . . . and you actually lose data, fiFORMAT, com- 
bined with two other utilities in the package, GETSEC and PUTSEC, can 
help you recover your disk-even from that ultimate disaster: "Invalid 
Drive Specification." It's easier to do than it is to explain, but we are only 
a phone call away when the time comes, ready to lead you back to safety. 

rtTEST • /iFORMAT: for IBM PC, XT, AT and compatible computers and 
disks up to 16 heads and 1024 cylinders. Supports all popular controllers. 
Requires 64K, DOS 1.1 or higher. 

Htest • ^FORMAT delivers what your hard disk manufacturer promised: 
Speed, Reliability, Control. 

Advanced Hard Disk Diagnostics designed by Kolod Research 
. . . $ 89.95 




Paul Mace Software, Inc. 

400 WiUiamson Way (503) 488-2322 
Ashland, OR 97520 Inside Oregon and loreign 
(800) 523-0258 COD'S, PO's add $5.00 

Foreign orders add $10.00 

h-Test h-Smnat is a trademark of Kolod Research Inc. 


uwsivsf wwian • • • 

Nvelope is a resident program that 
lets you pop up inside your word 
processor, capture an address, look 
up the zip code and print out an 
envelope. You can also save the 
address to a list for later printing 
on any size envelope or label. 

Even print sideways on HP Laser- 
Jet or Epson graphics printers and 
their compatibles. Then Nvelope 
vanishes and you continue to write. 
That's the way it ought to be. 
Simple. 

For PC, XT, AT and compatible 

computers $49.00 

For Macintosh computers $69.00 



GRASP 3.i0 is a simple graphical 
programming language used to 
create and run animated graphics, 
demonstrations, tutorials and 
presentations, or add visual ejects 
to other programs. GRASP allows 
images to be captured from other 
applications, or be created using 
PICTOR, a built-in paint program. 
GRASP can be called from other 
programs and you can call other 
programs from GRASP. GRASP 
supports IBM PC, XT, AT, PS/2 
and compatibles $149.00 
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MEGABYTE 
DISK CARTRIDGE 


20 MEGABYTE 
FLEXIBLE DISK CARTRIDGE 


20 MEGAf 
FLEXIBLE DISK ( 


^JOULLI I BERNOULLI I BE 



THE MASS STORAGE SYSTEM THAT COMES 
WITH AH EASY INSTAllMENT PUH. 


And you 
thought high 
capacity and 
high perfor- 
mance were 
expensive! At 
$83 per 20 
megat^es, 
Bemoulir 

gives you infinite storage and in- 
credible performance. And the 
mote storage you add, the mote 
cost-effective the Bernoulli system 
becomes. Not to mention provid- 
ing data security, low-cost trans- 
portability. and data transferability 
between PC, PS/2 ’’ Micro Channel ~ 
and Apple* Macintosh" machines. 


Bernoulli Boxes* ate available in 
internal 514" or external 5!4" and 8" 
models. And every one is durable. Inher- 
ently resisting head crash and disk con- 
tamination, which other systems just 
can’t do. And standing up to mistreat- 
ment to the tune of more than lOOOGs 
of shock force per 10MB or 20MB 
Disk Cartridge. 

So compare 
mass storage 
^ems. Investi- 
gate their perfor- 
mance, how well 
they protect your 
data, and what they 
cost.’fou'll find out 
what 300,000 



Installing 20MB has ne\ier been 
easier. Just insert a new Bernoulli 
Disk Cartridge. 



Bugged Bernoulli Disk Cartridges 
are iightv^ight and fit easily into 
an overnight envelope. 


COST OF OWNERSHIP 

■ BFJtNlHtlUBim 

■ msPAssKwr** 

B HARDDCSK 


Bernoulli users have already discovered, 
for outstanding performance, data secu- 
rity and low cost, it makes sense to install 
the leader* 
for more 
infonna- 
tion about 
Bernoulli 
Boxes,* 
contact 
your local 
Iomega 
Authorized 

Dealer, or call 1-800453-6608. 



2IM m «0 W IflO I2D 


No Other system compares to 
Bernoulli for low-cost 
expandability. 


Never ending storage solutions. 


etOMeOACorpomiwn 'AccordinoK>lhe19e7OlSK/TRENORep{Xt.la>Tt0oaretainse66%o>Bveover-SMewnov«Dlall«xiblednv«markei IBMiSBrvgvsteredlredemarkarxJPS/ZanaMcroChannelare 
irademedvsot IBM Corporation Apple is aregAerediraderrtark of. arvdMacinlosrtisatradBrrvarkkcansod to. Apple Computar. Inc PiusandnutftssportaratraaetrtarksafPfosDevelopmerviCorporshon 
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■ HARD DISK DEFRAGMENTERS 


beticai order in one area of the disk. 

Don’t expect to use DOG or DOG- 
MAKE effectively unless you know 
enough about DOS to understand how to 
redirect standard output or use the NUL 
device driver instead of a fde. If these 
terms are completely foreign to you, you 
can probably figure them out by squinting 
at the manual and experimenting. But it’s 
probably not a good idea to get your ad- 
vanced DOS education by playing around 
with programs that pack your hard disk. 

The current version of DOG dates back 
to 1986. Version 2.0 is currently in beta 
test and may be available on bulletin 
boards by the time you read this. 

An addendum to the DOG manual in- 
cludes the statement that the latest version 
of the program has all its messages spelled 
correctly. This statement is misspelled. 

DOSRx 

Timeworks’ $59.95 DOS Rx package of 
utilities is an intriguing mix of features, 
some of them powerful and original, some 
clumsy and commonplace. The ingenious 
features make this program worth watch- 
ing. The clumsy features are worth watch- 
ing out for so that you can avoid them. The 


disk packer in DOS Rx combines both 
kinds of features in one program. 

The DOS Rx package consists of a 
memory-resident file manager and a stand- 
alone set of disk utilities. The file man- 
ager — a licensed version of WindowDOS 
Associates’ WindowDOS — does a good 
job of viewing and manipulating files. The 
disk utilities, written by other unidentified 
sources, include the packer, a directory 
sorter, a file security system, and a disk 
and system tester. 

The file security system is typical of the 
whole package — clever but far from bul- 
letproof The program takes a file’s direc- 
tory entry, which DOS expects to see in 
uppercase letters (such as RX.EXE), and 
rewrites it in upper- and lowercase 
(Rx.Exe). DOS refuses to access files 
whose directory entries aren’t in upper- 
case, so the file is supposedly locked away 
until you enter a password that causes DOS 
Rx to restore the uppercase letters and 
make the file available again. The trouble 
with this scheme is that programs like The 
Norton Utilities unhesitatingly display the 
‘ ‘locked’ ’ files and also let you rewrite the 
directory entries in uppercase. 

The security system is a good idea im- 
perfectly executed — and so is the disk 



The one advantage of the dull DOS Rx screen display is that it doesn't mesmerize you into passive 
inactivity as the fancy disk maps presented by competing programs do. 


liJfl 


FACT FILE 


DOS Rxy Version 1.3 
Timeworks Inc. 

444 Lake CookRd. 
Deerfield. IL 60015 
(312)948-9202 
List Price; $59.95 
Requires: 256K RAM, 
DOS2.0orlaler. 

In Short: A fast, customizable disk packer 
with optional user-written strategy Hies but 
w ithout the safety features in the best of the 
competition. The default strategy makes 
clever use of the system PATH . Not copy 
protected. 

OhCLE 697 ON READER SERVICE CARD 



packer. If you run it in its default configu- 
ration, it cleverly arranges your disk so that 
all the files in the directories listed in your 
PATH setting are at the front of the disk, 
arranged in the sequence the PATH setting 
spells out. So if your path reads 
PATH=C:\;C:\BIN;C:\UTILS, your disk 
will emerge with all its subdirectory list- 
ings at the front of the disk, starting with 
\BIN and \UTILS, then all the files in the 
root directory, all the files in the \B1N sub- 
directory, all the files in MJTILS, and fi- 
nally all the files in other subdirectories. 
Within each subdirectory the program files 
come first, followed by data files. 

You can also write a strategy file that 
specifies the exact order in which to pack 
individual files or that lists the files ai^ di- 
rectories that you want the program to 
leave where they are. The syntax of the 
strategy file is a bit muddled. The manual 
spends a lot of time reminding you not to 
confuse the /s switch that comes before a 
file specification, which means “sort by 
size,’’ with the /s switch that comes after a 
file specification, which means “apply the 
sort command to subdirectories . ’ ’ 

IMPRESSIVE SPEED Our test setup 
used a simple PATH command that speci- 
fied only the root directory , so DOS Rx had 
a relatively easy job of sorting the disk. It 
didn’t wait around to display a disk map 
but sped across the disk in 18 minutes and 
left only 13 fragmented files, 5 of which 
had two breaks each. As with other pro- 
grams, these breaks occurred because the 
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■ 80286 CPU, 8/12.5 MHz Dual Speed, Keyboaid Selectable. 

■ Zero-VPait State RAM, 512K expandable to 4MB on the 
motherboard (16MB %«tem Total). 

■ 32MB Hard Drive, 1.2MB Floppy Drive. 

■ Ultra hi0i speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

■ High Res 12" Amber Display with Tilt and Svrivel Base. 
Compatible graphics controller. 

■ ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 

■ Serial and Parallel Printer PorK 
■Clock/Calendar with Battery Backup. 

■ 6-16 and 2-8 bit expansion slots. 

■ 80287 support, up to 12 MHz. 

■ Space Saver Case with Security Lock, LED indicators. 


12IIIHz.16MHx and 201111Hz 
'286 HARD DRIVE SYSIEMS 

As high as 20MHz! Dazzling performance is yours with 
one of th^ hi^ performance full size ZEOS *286 ^tems. 
Each comes complete with our standard features includ- 
ing drives, monitor, hi^ speed controller, etc. Our full 
size case features room for up to 5 half-hi^ drives, two of 
which are internal. Incredible values. 

■ 2S6/12 —Complete 12.5MHz System with 512K of 
ZeroWait RAM, Hi^ Speed 32MB, 33ms Hard Drive and 
all the standard ZEOS goodies. 0M.Y $1395.00 

■ 286/16— Complete 16MHz system with 1MB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
'386 16MHz when miming 16-bit software! 

OWY $1895.00 

■ 286/20— At 20MHz, it’s the fastest. Complete with our 
32 MB, 33ms Hard Drive and 1MB RAM.lliis is what 
Dazzling Speed is all about. OMY $2095.00 



•amtn 


DAZZlING PERTORMANCE. 
INCREDIBLE PRKES. 

Can you believe it? Ife, 
you can! 

We’ve proven it to thou- 
sands and we would like to 
prove it to you. ZEOS* sys- 
tems are sdd complete, ready 
to plug in and fly right out 
of die box. And the quality 


and prices are incredible. 

How is it possible? 
Because your ZEOS com- 
puter comes to you factory 
direct, fully assembled, 
bum^-in and tested in our 
own IcJboratories. Every 
system is built to order. 
Custom built actually, right 
to your own specifications. 


And our quality and per- 
formance are second to none. 

We don’t just s^ it. We 
guarantee it. That’s wIq^ 
your new ZEOS system 
comes with a Full One Year 
Limited ^^^rranty and our 
30 day Full Refund Satis- 
faction Guarantee. 

So pidc out your dream 


All prirr« and sprribcaUum luchui|p> wKhuul nuCkr. P1r*M' call fur narvnl drtaiK Call hirrtimpinf* warranly dKaih 
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COMPLETE 16MHz '386 DESKTOP 
WITH 32MB HARD DRIVE. 

ONLY $2495j00 

(lOMHioildSSOO) 

■ Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

■ LMBolRAM Expandable to 16MR 

■ 32MB, 33ms Hard Drive, 1.2MB floppy drive. 

■ Ultra hi^ speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

■ High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ 101 Key ZEOS Tactile Click keyboard. 

■ Serial and Parallel/Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 2-32, 4-16 and 2-8 bit slots. 

■ 80287 and 80387 support. 


COMPLEH '386 VERTICAL SYSHM. 

64MB DRIVE! 

ONLY $2995.00 

(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

■ 64KB Zero-Wait CACHE using 64K of SRAM. 

■ 1MB of 32-bit RAM system expandable up to 16MR 

■ 64MB Seagate Hard Drive. 

■ 80287 and 80387 optional. 

■ Heavy Duty Vertical Case. 


Ask about our 25MHi systems too! 



‘3M/V 


machine and order it now 
with confidence. Dazzlii^ 
performance and incredible 
prices await you. Guaran- 
teed. Order now by calling 
800-423-5891. 

Other ZEOS Options 
Include: 

■ Basic Configurations: 

Call for prices on systems 


without drives, etc. 

■ EGA A^GA Upgrades. 

14" EGA color monitor 
with EGA card, add $495. 
14" VGA system, add 
only $695 

■ High Capacity Drives. 

Many other drives and op- 
tions are available. Call 'foil 
Free for details, 800-423-5891 


ORDER NOW TOLL FREE 
800 - 423-5891 


FAX Oniers Diat 6126332310 
In Minnesota Call 612-633-4591 
530 5th Aiv, NWSL Pad, MN 55112 
Open and ueekends. 


MasterCard, and COfX 

Se fuihla Espathi. 
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HARD DISK DEFRAGMENTERS 


Hard Disk Defragmenters: Summary of Features 

(Products listed In ascending price order) 



SST:TtwSaal( 

Stopper 

DOGrDlek 
OrOanizer 
$20 reg. fee 

5 

FaafTiax 

$49.95 

VOpt 

$49.95 

Power 

Toola 

$50.00 

OOSRx 

$59.95 

Dtek DS 

OptlmlMr Optimize 
$69.95 $69.95 

PC Toola 

Dehiie 

$79.00 r 

SELECTIVE OPERATION 

$10 reg. fee 

Dtfragmenls ImNvMual flle$ or tubdlroetorles 

0 

o 

• 

O 

• 

• 

O 

• 

O 

Excludes individual filta or aubdirectoriea 

0 

• 

• 

O 

o 

• 

O 

• 

0 

Packa and defragmenta whole disk 

• 

• 

• 

0 

• 

• 

• 

• 

• 

DMigantt a* fllM without pMUg 

0 

• 

• 

• * 

• 

• 

• 

0 

• 


HIDDEN FILES AND 










COPY-PROTECTION SCHEMES 










Moves hidden flies 

• 

o 

0 

o 

• 


O 

OptKX)a) 

o 

Moves hidden sysiem files 

• 

0 

o 

o 

• 

O 

0 

Optional 

o 

Recognizes copy-protection schemes 

o 

0 

0 

o 

0 

o 

o 

o 

• 

1 SELECTIVE PLACEMENT OF FILES 










1 AND SUBDIRECTORIES 









t 

Puts subdirectories at front of disk 

0 

OptKxtai 

Optional 

o 

o 

Optional 

0 

0 

• 

Puts tiles In specified directory at 










front or end of disk 

0 

Optional 

Optional 

0 

0 

Optional 

• 

• 

o 

Puls executable tiles at front of disk 

0 

Optional 

Optional 

0 

o 

Optona! 

Optional 

o 

o 

Offers fully customizable sequence 

0 

• 

• 

o 

0 

# 

0 

o 

o 

Has preset strategy settings 

0 

• 

• 

0 

0 

0 

• 

• 

0 

Places files on single cylinders 

0 

0 

• 

0 

0 

O 

0 

0 

0 

1 MISCELLANEOUS 

1 

Vtolcs with partMons graalor than 32MB 

o 

0 

• 

• 

o 

o 

• 

• 

• «v. 

Am bt batch mode 

0 

• 

• 

• 

o 

o 

• 

o 

• 

1 Confirmatiwl data wrtttanmatehea data road 

o 

0 

• 

o 

o 

o 

• 

o 

o 

1 Hat diek'lf ifing program 

o 

0 

O 

• 

• 

• 

0 

• 

• 

a- >^ndlcate8 Edkofa Choice A-Yes 

ONo 

’Depends on free disk space 







piDgiam did not move hidden files but left 
room for them in the middle of ordinary 
files. 

If we had had two hard disk partitions in 
the system, we could have increased this 
already impressive speed by specifying the 
second disk as a place where the program 
could temporarily store data while reorga- 
nizing the fust disk. We could have in- 
creased the speed even further by specify- 
ing a RAMdisk as a swapping area. 

All this adds up to impressive-sounding 
performance. You will be less favorably 
impressed by the dangers acknowledged in 
the manual. If you deliberately interrupt 
the program by pressing Esc, or if you lose 


electric power, you are warned not to use 
the disk again until you go through an elab- 
orate recovery proc^ure that requires tun- 
ning the program from a floppy disk. If 
you were interrupted by a power failure, 
you even have to boot from a floppy disk. 
You fust reconstruct the settings you used 
when you began the program, then choose 
a Recover Prior Run option. You cannot 
choose to break out of the program without 
completing the whole disk-packing proce- 
dure. 

The manual expects you to run the disk 
packer from a point-and-shoot menu that 
offers all the features in the package. 
Timeworks doesn’t tell you that you can 


run the program from the DOS command 
line simply by entering DO. 

This is the first version of DOS Rx, and 
it has features that similar packages might 
envy. If the current version isn’t the Rx for 
all disk dilemmas, a future version might 
well be a miracle cure. 

DS Optimize 

Design Software lets you tun the myriad 
options of its $69.95 DS Optimize package 
from a series of elegant menus. You don’t 
get as many different kinds of displays as 
you get in the average jet cockpit, but you 
come close. 
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The Norton 
Utilities— 

PolyBoost 

Mace 

Take 

Advanced 

II 

Utilities 

Charge 

Edition 

$80.00 

$99.00 

$99.99 

$150.00 

o 

O 

0 

O 

0 

o 

O 

O 

• 

• 

• 

• 

0 

• 

O 

o 


o • • o 

o o • o 

o • o • 


o o 

o o 
o o 
o o 
o o 
o o 


Optional • 

Optional O 

OiMional 0 

o o 

• o 

o o 



You can pack a disk or defragment indi- 
vidual files or directories. You can tell the 
program not to touch files or directories 
that you select by name — up to a limit of 
five file specifications — and you can pre- 
vent it from touching files that have any 
combination of hidden, system, and read- 
only attributes. You can specify a “most- 
read” diiectoiy to put at the ftont of the 
disk and a “most-written” directory to put 
at the back, where fragmentation wUI have 
the least effect on the disk. You don’t get 
the full range of options provided by the 
command files in some other programs, 
but you do get the relative convenience of 
menu-driven operation. 



DS Optimize keeps you up to date on statistics instead of showing a map. This screen shot was 
made during a ' ‘protected ’ (interruptible) simulated test optimization: the real thing looks almost 
exactly the same on-screen. 


DS Optimize can pack your disk either 
in a fast mode that can’t be interrupted 
without demolishing your data or in a 
“protected” mode that runs at almost half 
the speed but lets you interrupt it by press- 
ing any key. A test version of each kind of 
backup checks for possible errors before 
attempting the real thing. Help for all these 
choices is available at the touch of a key. 

We ran DS Optimize in its fast-and- 
dangerous mode and let it move all hidden 
files. It needed only 17 minutes to pack the 
disk, and it defragmented all the files. 
When DS Optimize is finished with a disk, 
most directories have all their files packed 
into one area of the disk, and the subdirec- 
tory itself is located just in front of its files. 
DS Optimize saves time by not trying to 
achieve complete consistency in this kind 
of organization; the files in some large di- 
rectories may be packed into two separate 
areas of the disk rather than gatheml into 
one area. 

If you run DS Optimize on a disk al- 
ready packed by a program that puts all di- 
rectories at the front of the disk, it will re- 
organize the disk so that the directory 
storage is more to its liking. Curiously, if 


you immediately mn DS Optimize a sec- 
ond time on a disk it has just finished pack- 
ing — even before you exit to EXDS — ^it in- 
sists on moving one cluster. Later passes 
over a disk with only a few newly frag- 
mented files take less time than the initial 
packing, but the difference isn’t dramatic. 

DS Optimize displays a small map of 
disk, dir^tory, or file fragmentation, but it 



FACT 


FILE 


DSOptimiify 
Version I.IOC 
Design Software 
1275 W. Roosevelt Rd. 
West Chicago, IL 60185 
(312)231-4540 
List Price: S69.95 
Requires: 256K RAM. 

In Short: This package on'ers more menus 
with more options than most of the competi- 
tion. plus effective disk packing. It is id^ 
for users who prefer a ntenu-oriented ap- 
proach. Not copy protected. 
cTrcle eae aTR^DER series' card 



DOS 3.0 or later. 
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Standard-286/12 

• 6MHZ-12MHZ Switch- 
Selectable Speed 

• 1MB RAM 

► 1.2MB Floppy Drive 

• One- Year Limited Warranty 


• 4.77, 6. 8, 16MHz Software- 
Selectable Speed 

• 80386 Processor 

• Landmark Speed Rating 
of 20MHz 

• Rates 17.6 on Norton's SI 
Benchmark Test 4.0 

• 1MB RAM {expandable 
to4MB) 

• 5060, 5151, or 101-Key 
Enhanced Keyboard 

(Your Choice) 

• 1.2MB Floppy Drive 

• Real-Time 
Clock/Calendar 

• One- Year Limited 
Warranty 

• Seven Expansion 
Slots: Five 16-Bit & 
Two 8-Bit 


Editor' 


Choice 


Feb 11 19M 


• 6MH2-10MHZ 
Switch Selectable 
Speed 

• 80266 Processor 

• Rates 9.4 on Norton's SI 
Benchmark Test 4.0 

• 512KB RAM 

• 5060, 5151, or 101-Key 
Enhanced Keyboard 
(Your Choice) 

• Clock/Calendar 
w/Battery Backup 

• One-Year Limited Warranty 

• 200-Watt Power Supply 

• 1.2MB Floppy Drive 


“Overall, the Standard-286/10 appears to 
be one of the most attractive values. .. . 

It comes with a good complement of 
manuals and software and performs 
precisely as you would expect. You 
should be happy with this one." 

— Alfred Poor 
PC Magazine. Feb. 16. 1986 


$2095 $1045 


0 Wait State Processing 
5060, 5151, or 101-Key 
Enhanced Keyboard 
Clock/ Calendar 
w/Battery Backup 


• 80286 Processor 

• 200-Watt Power Supply 

$1245 


'M. 

r/,/ ' ' 


Standard-386/16 


COMPUTERS 


Standard-286/10 


PC I/O Also 
has Clock/ 

Calendar and 
Game Port .... $65 


I/O Cards 


AT I/O Serial 
and Parallel 
Port 


Keyboards 

5151 

Includes separate 
numeric and 

cursor pads 

5060 

Enlarged Enter 
and Shift keys 
for easy 

operation 

101-Key 

101-key enhanced 
keyboard with 
twelve function 
keys 


Standard Turbo/10 


• 4.77MHZ-10MH2 
Processing Speed 

• 640KB RAM 

• Eight Expansion Slots 

• 8088 Processor 

• 360KB Diskette 
Drive With 
Controller 

• 5060, 5151, or 
101-Key Enhanced 
Keyboard 

(your choice) 

• One- Year Limited 
Warranty 


$595 


CompuAdd, 

a standard for mail-order 
excellence since 1982. 
Call for a free catalog; 
1-800-666-1872 


Comp uRdd 

"Personal Computer Produots" 


12303-G Technology Blvd. Austin, Tx. 78727 





STAFfTER KITS 


H 


■f 


PC FullBsk 



Professional Starter Kit 


$1515 


Career Starter Kit 


$895 


Coniputer* 286 /I 0 system with 60286 processor (switch-selectable 
6MHz/lOMHz processing speed), 512KB RAM (expandable to 1MB on 
motherboard), 8 expansion slots, 200-wan power supply, 1.2MB floppy 
drive, enharx^ 101-key keyboard, dual floppy/hard drive controller, 
clock/calendar with battery backup. 

MonitOr^High-resolution (750 x 350) amber monochrome monitor 
with 12" display screen, morxxihrome graphics card with parallel port. 
20MB Hard Drive-20MB hard drive, fully installed. 

Hard Dri>ra Options*Upgrade your 20MB drive to 40MB or 
60MB. See chart below. 

Printer-Epson* LX-SOO with draft {150-180cps) or near letter quality 
printing, multiple typestyles, Epson character graphics set, dot 
graphics cap^lity. 

Software-Professional Zen Software, a totally integrated software 
package: ZeriWord^, ZenCalc^ arxl ZenLink'^. M&OOS‘^ operating 
system. GW GASIC^ programming language, arid PC FullBak 
backup utilities also are included. 

Accessorias*200 sheets continuous form paper, printer cable, and 
10 blank diskettes. 


CompUter-IBM'^-cornpatible Standard Turbo/10 computer with 
8088 processor, keyboard-selectable 4.77MHz or 10MHz. 640KB 
RAM. half-height 360KB floppy drive, floppy drive controller. ISO-watt 
power supply. 5060-style keyb^rd, and s^em reset button. 

Monitor*High-resolution (750 x 350) amber morKichrome monitor 
with 12" display screen, monochrome graphics card with parallel port. 

20MB Hard Drive Option-Add the storage power of a 20MB 
or 40MB hard drive to your Ci^areer Starter Kit. Option includes 
PC FullBak disk backup software: see chart below. 

Printer-Star Mlcronics NX-1000^ provides software compatibility, 
plus 120cps draft and 30cps near letter quality printing, multiple type 
styles, nine-pin print head. Epson LX-800 and IBM Proprinter II* 
emulation, dot graphics cap^ltty, a/xj tractor/Trictk>n paper feed. 
Software-Professional Zen Software, a totally integrated software 
package: ZenWord, ZdnCafc, and ZmLink. MS-DOS operating 
system and GW BASIC progrEunming leuiguage also are included. 

AcceS80ries-2(X) sheets continuous form paper, printer cable, and 
10 blank diskettes. 


Professional Starter Kit EGA 

Industry-standard 14" tube size EGA monitor (13" diagonal). 

EGA card, arto I/O card with serial and parallel ports. 

Only $1915 


Career Starter Kit EGA 

Industry-standard 14" tube size E(3A monitor (13" diagonal). 

E(^ card, and I/O card with serial and parallel ports. 

Only $1295 


Professional Starter Kit Options 
Monographics EGA VGA 
20MB S1S15 $1915 $2065 

40MB $1640 S2040 $2190 

60MB $1700 $2100 $2250 


Video Options 

EGA option includes industry-starxSan1 14” tube Size EGA 
fnonilor(13'’ diagonaO. EGA card, and I/O card with serial 
and perM ports. 

VGA option inciudas analog WArnonikx with 14”9c>Ben, 
.28mm dot pilch and 31 5KHz horizontal scan frequency. 
Tire VGA card supports high resolution (aOOxeOi^ graphics 
and can display 16 of 256 colors at a lima 


Career Starter Kit Options 

Monographics EGA VGA 
NoHanlDiive 8895 $1295 $1445 

20MB t1165 $1565 $1715 

40MB $1300 $1090 $1840 



Floppy Drives 


360KB for PCs/XTs (black) 
360KB for (gray) 


$99 

$109 



12303^3 Technology Blvd. Austin, Tx. 78727 


ORDER TOLL FREE: 

800 - 666 - 

Inside USA 

Customer Service; FAX: 

800-999-9901 512-250-5760 

Telex: 763543 Outside USA: 

COMPUADD AUS S12-258-5575 
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Flashcards^ 


MAGAZINE 


Editor's Cholc« 

PCM^)uln«\« U 


FlashCard-20" 

FlashCarcl-30" 

FlashCard-49” 


AST SixPak Premium™ 384KB 
RAM. Serial. Parallel Port. 

Clock/Calendar . . 5197 

AST Advantage™ 128KB RAM. 

Serial. Parallel Port $22o 

AST Rampage * 2 &4KB RAM 
lor the IBM’ PC 


$229 


FREE 


* Easy to Use 

* Backs Up and 
Restores Files 


PC-FULL8FII^ 

With Every Hard Drive 
or FlashCard Purchased! 
• Menu-Driven or Use 
From DOS 


$59.95 

Value! 


Printer Supplies 


64KB PnrX Buffers 

1 Computer. 1 Penpheral $63 

2 Computers. 1 Peripheral $86 

256KB Print Buffers 

1 Computers. 1 Penpheral $135 

2 Computers, 1 Peripheral $149 

(Centronics para/te/ interfaces.; 

Prinl Mufflers 

80<x>lumn(19’x16’xa5’') $45 

132-column (26'’ x 16.25" x 85") $59 


CompuFIdd 

"Personal Computer Products" 

12303-G Technology Blvd. Austin. Tx. 78727 


CDC Hard Disk Drive 

• 18ms Access Time ESDI-Certified Hard Drive 

• 10Mbit Rer/Sec ESDI Dual Hard Drive/Floppy 
Controller 

• 1:1 Interleave Controller 

150MB $1599 

Maxtor Hard Disk Drive 

• 16ms Access Time ESDI-Certified Hard Drive 

• 10Mbit Per/Sec ESDI Dual Hard Drive/Floppy 
Controlier 

• 1:1 Interleave Controller 

338MB $2575 


• One-yfear Limited Warranty 

43MB MiniScribe {25ms) . , . $459 
71MB MiniScribe (28ms) . . . $649 

80MB Seagate (28ms) $695 

110MB Price Reduced! 

(MiniScribe 28ms, 

RLL Controller) $895 


• Cables 

• Mounting Hardware 

• Western Digital Controller 

• Complete. Illustrated Installation Manual 

20MB MiniScribe (65ms) . . . $279 

30MB Seagate (65ms) $310 

40MB MiniScribe (61ms) . . . $379 

20MB MiniScribe (65ms) 

for Compaq Portable $299 


ORCHID 


Tiny Turbo 286™ 

» Uses 80286 Processor 
» Keeps 8088 in System & 

* Processor Selectable to Ensure 100% 
Compatibility 

• Optional 80287 Math Coprocessor 


$299 


PS/2^ Products 

OrcNd RamOuest 50/60™ 2MB of 
EMS memory. Lrtus/Intel/Microsoft I 

compatible 5pbb9 

Everex Evercom 11 24^ 2400 baud internal 
modem with BitCom software, includes^ . 
auto-answer and auto-voice switchover « 9 
'bxan TOM-S ™ External Floppy Drive allows 
PS/2 models to read 5.25" diskettes. 

360K8 format compatibility ^^99 


• 3’/i" Hard Disk 

• Can Boot From 
RashCard 

• Shock Mounted 


$319 

$339 

$539 


(MiniScribe, 65ms) 

(MiniScribe, 65ms) 

(Seagate, 28ms) Price Reduced! 


• Western DigitalS 
Controller 

• One- Year Limited 
Warranty 

• Installs in Minutes 


HARD DRIVES AND CARDS 


Mass storage 
Hard Disk Drives 


ForATs® and Compatibles 


ForPC/XTs®, 
Compatibles, 
and Compaq® 









VIDEO AND ADD-ONS 


Monographics Video 



Monographics Card 
Text Mode 80 Columns x Samsung 

25 Rows. Graphtcs Mode 12‘' Flat Screen 

720 Pixels X 348 Lines. With Tilt & 

Parallel Port ^ O w Swivel Base 



$89 


EGA Video 



m 


EGA Card 

640 Pixels X 350 Lines. 
256KB Display 
RAM 


$159 


EGA Monitor 
14 " Tube. High 
Resolution 


$349 


Mono Combo Card and Monitor $139 


EGA Combo 


EGA Card 
and Monitor 


$489 



_ VGA Video 

Color 

Clarity 



Ultimate EGA Video 



Standard VGA Card 
640 Pixels X 480 Lines. 
Up To 256 On-Screen 
Colors. t32-Column 
Mode 


Zenith VGA Analog Monitor 
640 Pixels X 480 Lines. 

3lmm Dot Pitch. 

14” Tube, Flat Tensron c Q 
Mask T^hnology ^ / O ^ 


Video?' Vega Deluxe 
640 X 480. EGA, Color, 
and Monographics 
Standards. Ultra-High 
Resolution 


$229 


NEC Multisync II 

Up to 800 X 675 

Resolution. 31mm Dot 

Pitch. 14” Tube Size $0/ ^ 


Hi-Res VGA Combo 


VGA Card and ^ Q Q O 
Zenith Monitor 


Ultimate CombONETMXnir$869 


VGA Cards 


• IBM' VGA 
Compatible 

• Up to 800x600 ’ 

Resolution 

• Software Drivers 
Included 

• Long-Term Warrai 


Vega VGA from Video Seven $299 
VGA Plus from Paradise $289 



Charge Card 

CHARBE CARD^2BB 


Internal Modems 




80286 Processing 
Power for O C O 
the PC 


1200 Baud Standard $69 
1200 Baud Everex $99 
2400 Baud Standard $139 


External Modems 


1200 Baud Standard $89 
2400 Baud Standard $159 
2400 Baud Everex $229 


PC-MFC 


PC/XT Multifuction Card 
384KB RAM. Parallel 
Port. Clock/Calendar, 

Game Port, Serial Port, 
and Software for QQ 

PCs or Compatibles I 


AT-MFC 



AT' Multifunction Card 
Up to 1 5M6 RAM 
Expansion. Serial & 

Parallel Port for ATs 

and Compatibles w/OK SIlO 


Memory Cards 


Printers 


MEM-576 w/OK 
EMS PC w/OK 
EMS AT w/OK 


$35 

$99 

$119 


Panasonic 1091i 
80 columns. I60cps 
draft. 32cps NLO 
Okidata 1924- 
80 columns. 200 cps 
draft. 40cps NLO 
Epson LO-850 
60 columns. 264cps 
draft. 88 cps NLO 
Epson LO-IOSO^** 

132 columns. 264 cps 
draft. 88cps NLO 


$219 

$329 

$576 

$699 


CompuPdcl 

"Personal Computer Products" | 


12303^3 Technology Blvd. Austin, Tx. 78727 
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Customer Service: 
800-999-9901 

Tetex: 763543 
COMPUADD AUS 


FAX: 

512-250-5760 

Outside USA: 
512-258-5575 
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-<^.»- • 

v^ ^7^ Communications 

V i^’yr Carbon Copy Plus .... $110 
^ X Carbon Copy Plus (35”) . . $110 

Smartcom II $85 

CompuServe Subscription 

Kit $21 

Crosstalk XVI $99 

Compilers and Languages 

Clipper (Summer * *87) $394 

Microsoft C Compiler $300 

Microsoft COBOL Compliler . $467 
Microsoft FORTRAN 

Optimizing Compiler $300 

Microsoft Macro Assembler . $100 
: Microsoft QuickBASIC 

Compiler $61 

Microsoft QuickC $66 

Turbo BASIC $57 

Turbo C $63 

Turbo Pascal $62 




SOFTWARE 




j. 

t 

i 




Data Bases 

dBASEIII+ $409 

Microsoft Works $129 

Paradox $456 

PFS; Professional File $144 

Q8A $199 

Rapidfile $209 

R;Base for DOS 

(Single User) $456 

Desktop Publishing 

Aldus PageMaker $545 

FONTASY $36 

Microsoft Chan $263 

PFS: First Publisher $57 

PFS: First Publisher 

Art Gallery $75 

Printmaster Plus $30 

Ventura Publisher $529 

Educational 

Learning DQS $32 

Math Blaster Plus! $29 

Math Maze $20 

Reader Rabbit (Regu/arPnce) $25 
Typing Tutor IV (Regular Price) $32 
Typing Tutor IV (35”) $34 

Financial 

Dac-Accounting/ 

Accounting Lite $113 

OaC'Easy Accounting $57 

Oac-Easy Light $40 

Dac-Easy Payroll $40 

Managing >bur Money $125 

Quicken $26 


Sylvia Porter's 

Financial Planner 

$55 

Timeslipslll 

$113 

Sylvia Oner’s Swiftax ... 

$40 

Games 

Ancient Art of War at Sea . . 

. $25 

Balance of Power 

$28 

Bard’s Tale 

$30 

California Games 

$23 

Chessmaster 2000 

$24 

Chuck Yeager Flight Trainer 

. $24 

Destroyer 

$25 

Earl V\feaver Baseball 

$24 

F-15 Strike Eagle 

$25 

Falcon 

$25 

Flight Simulator 

$35 

Gauntlet 

$23 

Gunship 

$28 

Hardball 

. $20 

HelicofXer Simulator 

$26 

Ikari Warrior 

$23 

Jeopardy 

. $7 

Jet 

$35 

King's Quest III 

$30 

Leisure Suit Larry 

$23 

Mean 18 Golf 

$20 

Mean 18 Course Disk 

$10 

NBA 

$21 

Pirates 

$23 

Superbike Challenge 

Scenery Disks for 

$11 

Flight Simulator and Jet . . . 

. $16 

Space Quest 

$28 

Space Quest II 

$28 

Test Drive 

$20 

Wheel of FortuneCRegu/ar Price) $7 
Where in the USA 

Is Carmen Sandiego 

Where in the World 

$30 

is Carmen Sandiego 

. $30 

Wizardry: Proving Grounds 

. $34 

World Games 

$25 

Wrath of Nikademus 

$22 

Graphics 

Boeing Graph 

$199 

Certificate Maker 

$25 

Chartmaster 

$222 

Freelance Plus 

$343 

Freelance Plus (35") 

$343 


★ ★ ★ SPECIAL ★ ★ ★ 


With any computer system purchase 


Mcroboft Worics 








Work hard and play hard with this special deal 
from CompuAdd. 

Now get both, the acclaimed Microsoft’ Works integrated soft- 
ware package and the new upscaled version of Microsoft Flight 
Simulator, 

Only. . .$73.QS 

with a purchase of any system. 


Form Tool $54 

Gem Draw Plus $169 

Generic CADD $50 

Graph-irvthe-Box $70 

Harvard Graphics $279 

PC Paint $53 

Print Shop (’flegu/arflTce) . $38 


Print Shc^ Companion $28 

Windows Draw $169 

Windows Graph $249 

Organizationai 

Hanrard Total Project 

Manager $367 

Microsoft Project $330 

Timeline $280 

Timeline (35”) $280 

Spreadsheets 

Enable $394 

Framework $345 

Javelin Plus $157 

Microsoft Excel $330 

Microsoft Multiplan $130 

PFS: First Choice $79 

Quattro $159 

Surpass $339 

Symphony (35”) $468 

VP-Planner $55 

utilities 

Copy 11 PC S23 

DESQview $74 

DESOview (as”) $74 

Disk Optimizer $39 

Fastback $92 

Fastback Plus $95 

Fastback Plus (35”) $95 


GOfer $40 

Mace Utilities $50 

Microsoft Wirxiows $66 

Microsoft Windows 386 $130 

Norton Utilities 

Advanced Edition $79 

PC-FullBak $49 

PC Tools Deluxe $40 

SideKick $50 

Sideways $40 

SQZ! Plus $57 

XTREE $35 

XTreePro $65 

Word Processors 

Bank Street Writer Plus $45 

Gramatik II $50 

Microsoft Word $229 

MultiMate Advantage $269 

Network Word $100 

PFS: Professional Write , , . , $115 

Q&A Write $106 

Websters New World Combo .$51 
Webster New World 

Professional Thesaurus $76 

WordPerfect (Version 50) 
UrntedTime Special $219 

WordPerfect (35”) $214 

Word Perfect Executive $110 

WordStar Professional $239 

WordStar 2000+ Personal $279 


CompuAdd 

We offer the best service and support available in (he mail order industry, so you can purchase with confidence: 

• FREE one-year limited warranty • FREE 30-day. money-back guarantee 

• FREE one year of technical phm support • FREE credit card ordering — no surcharge 

Pteeee add 2% lo all purchase tor shipping and handling (minmum $2. shipping outside the continen ta l U S will increase cost) Add Sfifi 
for shipping/handling to APCVFPO addresses An return items must be accompanied by a Return Authorization number; call our technical 
suppod/tuslomer service department. Prices are subiect to change without notice, lexas residerKs. ptease add sales tax Thirty-day 
moi^ back guarantee does not indude return freighl, or shipping handling Software is non-refundable 

Coiporate and Institutional Accounts 

Wa are dedicated to providing the professional service you require lo keep your business running smoothly We accept purchase orders on a 
Net Terms bass with approved credit and a rTwwnum initial purchase of $500 We provide a fuitime technical staff to answer your questions 
and make fast repairs, if needed Cal us today Make Vtw Job Easier 

We accept MasterCard. VISA, money orders, certified checks, personal checks (please allow 10 days for processing). COOs ($50 
minimum order), company and mstitutKXiai purchase orders, and wire transfers 

CompuAdd s an established leader in the computer industry We offer superior prices, products, customer support, and sennce' 



Customer Service: 

FAX: 

800-999-9901 

512-250-5760 

Telex: 763543 

Outside USA: 

COMPUADD AUS 

512-258-5575 

ciRCi r 294 o\ Rr \nrR sirvicf card 






■ HARD DISK DEFRAGMENTERS 


doesn't show a map of its progress while 
packing. Instead, you get a screenful of 
statistics, including the number of clusters 
remaining to pack, the elapsed time, and 
the percentage of work completed. Other 
menus in the program let you choose 
whether to sort directory entries, set screen 
colors, or run disk-testing and backup pro- 
grams of your choice. A disk-testing pro- 
gram comes on the disk, although it isn't 
mentioned in the manual. If you dig a cou- 
ple of menu levels down, you'll fmd a file 
manager that lets you make or remove di- 
rectories and copy, rename, move, or de- 
lete files. 

CONFIGURATION FILES An oddity 
of DS Optimize is the menu option that lets 
you save and load the full range of option 
settings. Both the menu and the manual 
say that you can save different sets of op- 
tions to different configuration files and 
load them as needed. But when you try to 
save to anything other than the default con- 
figuration file, the program flashes a mes- 
sage saying that this function is “unavail- 
able” and referring you to the help key for 
further information. The help key tells you 
that the function is available-^though 
you just discovered that it isn't. 

There's a way around this. If you want 
to use different configuration files, simply 
save different settings in different sessions 
and rename the resulting DSO.DEF when 
you exit. When you want to use one of 
these configuration files, rename it DSO 
.DEF, and DS Optimize will automatically 
load the settings in that file. 

Once you've decided on the settings 
you can live with, you can ignore all the 
complex menus and simply run DS Opti- 
mize by pressing a couple of keys from the 
opening screen. The program rewards you 
with a packed disk, which you can obtain 
quickly and dangerously or slowly and 
safely. The choice is yours. 


FastTrax 

Before deciding whether to buy 
Bridgeway Publishing Co.'s $49.95 Fast- 
Trax, decide what you want from a disk 
defragmenter. If what you want most is a 
colorful screen with lots of dancing pixels, 
you'll be happier elsewhere. But if you 
want fast disk packing and defragmenting. 


Disk E FrasHcntat ion Hap: each position represents 24S76 hytes (12 clusters) 


ooohaiisiiiooooooiii lohhhhhhhhhhiooB •■■■■>> 

ooaiiaooooooiaaioooooooooooooooooooo>aaaBooaaaa>ooii>iaooaaiaaooo*aaaoDooaitio 

ooBaiBoooBiiioooiaiooBaiiooooooooiooa>*ioooooiaa>>>aiaa>*aaaaasaoooooo><iii><a 
••■■■•■l■l■■t■ll■■ll■■oooo■■■■■■■l■■■t•l■■looooolBoooooooooooooo■■•■■lo•■■■a■o 
000000 > ■ ■ aooooooooooo 0000001 101 Baooi Boot a ■ aim i loooai i a iioooa looooooooooooooo 
ooooooooooooooaiasiiiiiitiaiiiiiaiiiiimiiimiimmmmimimoaaooooao 
aiaooaoaBaiiaaiiasaiaaioataaaataaaaaaaaoooaaaooaimaiaooaaiaaitiooooaiaooooBi 
ooaoooooooaoaaoaooooiaiiiiooooooooBaiiiiiiiaiiiiiiiiiiiiaoooooooooooaiBiaiiiia 
aaai-ooooooooBiiiaiiiaiooBaiiiiaaiiiiiiaoaaBiiia-aiiiiiBiiii!?aiiaiiooo--toB!o 
10 ? 00000000— 000000 ? - - 


o means OPTItlIZCD, a means CONSECUTIUE (spans one extra disk cylinder). 

! means FR^^GMENTED, h means HELD. - means FREE, h means BAD CLUSTER 

There are 669 user names (639 files and 30 directories). 

99.8'/ are contiguous (76.7/ are optimized. 21.1/ are consecutive). 
6.2/ are fragmented. There are 0 emptg directory entries. 

Do gou uant to continue (Y'^N)? n 

D:sFRAG> 


FastTrax displays its disk map only before and t^er packing the disk. White the program runs, you 
see a report on the number bytes that remain to be moved. 


and if you want the last iota of performance 
from your hard disk, and the safest and 
smartest defragger you can find, get on the 
phone and place your order now. 

FastTrax, written by Mark Elfleld, 
packs and defragments like the best of the 
competition, but it doesn't stop there. 
Consider the way data is stored on a disk: a 
file can be unftagmented in the normal 
sense of the term but still divided between 
two cylinders. (A cylinder is the set of all 
tracks that are the same distance from the 
center of the disk.) The file might occupy 
the last three clusters on one cylinder and 
the first three clusters of the next. 

Every other defragging program is sat- 
isfied with this arrangement, even though 
the drive has to waste time shifting its 
heads horn one cylinder to the next to read 
the whole file. But FastTrax uses a refine- 
ment that other programs don't even at- 
tempt. It arranges files so that, wherever 
possible, each file resides on only one cyl- 
inder. The result is less disk activity and 
more-efficient operations. 

CfMIMAND FILES For/Trox also helps 
you write optional “command Bles” that 
will arrange your files in any order you 
choose. (If you don't use a command file, 
Fastr rax defaults to an anangement that 


places each subdirectory near its own 
files.) A utility that comes with the pro- 
gram examines your disk, then presents 
five different preset strategies for arrang- 
ing your disk and suggests the one it con- 
siders the most suitable. Some of these 
strategies pack your least-used files at the 
far end of the disk and your most-used files 
at the begirming, leaving an open space in 
the middle for writing and revising your 



"ZJ Fosirrax, Version 3.8 

r»r Bndgeway 

Publishing Co. 

2165 East Francisco 
Blvd-.SuiteAl 
O 1 San Rafael. CA 94912 
(415)485-0948 
List Prke: $49.95 

Requires: I92K RAM for 21MB disks. 
256K for 32MB disks; DOS 2.0 or later. 

In Short: A safe, flexible, fast disk packer 
with unique (^imization methods and a wide 
range of options, including user- written strat- 
egy files. It is easy to use in its default set- 
tings, yet completely customizable. Not 
copy {Notected. 

CIRCLE e»6 ON READER SERVICE CARO 
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■ HARD DISK DEFRAGMENTERS 


data. You can designate all directories, or 
all executable files, or any other file or 
group of files as top priority, high priority, 
normal, or low priority, and you can ar- 
range them in any order. You can do all 
this within the program or use any text edi- 
tor to modify a command file. You can be 
doubly safe and designate any copy- 
protected programs as immovable even if 
they don't use hidden or system files. 

It takes time to fme-tune a command 
file, but the results can be dramatic. I 
shaved 10 percent off the time it takes to 
run my ALTTOEXEC.BAT by moving all 
my start-up programs to the start of the 
disk. And 2 weeks after packing a disk 
with FasfTrax, my disk showed far less 
fragmentation than it normally shows a 
few days after using another defragger. 

REWARDING RESULTS You don’t 
need to bother with a command file to get 
good results from FastTrax. In our tests, 
using the relatively slow option that packs 
the disk and defragments files (rather than 
merely defragmenting files), FastTrax 
took only 21 minutes to pack the disk and 
optimize most files on separate cylinders. 
Cif all the programs that refused to move 
hidden files, FastTrax did the best job of 
placing the other files around the hidden 
flies for the fewest breaks. Only 7 files 
ended up fragmented (out of a total of 
836), and each had only one break. 

When you run FastTrax on a drive a 
day or two after the first nm, with a few 
newly fragmented files, the program typi- 
cally takes just a minute or less to restore 
the drive to an optimal arrangement. And 
if you set up a command file using the pro- 
gram's suggestions, you will probably find 
that you have to rerun FastTrax less fre- 
quently than you would expect to run other 
disk-packing programs. 

FastTrax also lets you choose from 
three levels of error checking. For total 
safety but the longest working time, you 
can tell the program to confirm that all data 
read from the disk matches all data written 
to the disk. Or you can tell it to use DOS’s 
VERIFY function to make sure that the 
data written to disk can be read, without 
comparing it. Or in reliable systems, you 
can get top speed by turning off this kind of 
error checking entirely. 

If you have a nonstandard drive that 


you don’t want to risk using with other disk 
packers, FastTrax has a unique option: 
you can create a special parameter file that 
lets you optimize your drive safely. The 
program generates this file automatically, 
and you can edit it to fix any anomalies. 

FastTrax lets you inteirupt it at any 
time and return to DOS. If someone trips 
over the power cord and FastTrax is 
stopped in its tracks, your data will still be 
safe. All you need to do is tun CHK- 
DSK /F when you reboot the computer to 
guarantee that the directory structure is in- 
tact. After taking the precaution of backing 
up my disk, then sw^lowing hard, 1 actu- 
ally tried this. It worked. 

With more power and more options 
than the competition, and with all avail- 
able safety precautions, FastTrax is the 
closest thing you can fmd to the ultimate 
disk packer and defragmenter. 

Mace Utilities 

Paul Mace’s Unfrag program, part of the 
powerful $99 set of Mace Utilities, is a sol- 
id, reliable performer. It won’t do any- 
thing flashy, and, although respectably 
fast, it won’t operate at lighming speed. 
But it does the job thoroughly and safely. 


The Mace Utilities disk map has the mood cf late- 
program during this phase can optionally be sent 


When you run Unfrag, it offers you two 
options for disk organizing: either pack 
and defragment the whole disk or defrag- 
ment any fragmented files without pack- 
ing. In normal operation. Unfrag doesn’t 
move files or directories into any special 
order and doesn’t offer a way to assign an 
order of your choice. But a third op- 
tion — mentioned in the manual only under 
the uninformative heading "Batch Proce- 
dures” and accessible only when you use 
an unintuitive code as a command-line 
parameter — forces the program to orga- 
nize the disk with entries in the root direc- 
tory fust, then all directories, then all read- 
only files, and then all files that remain. 

Before starting, Unfrag calls on DOS’s 
CHKDSK for a report on the state of the 
disk and gives you a chance to break out if 
DOS finds any errors. It would be safer if 
the program stopped by itself, but you get a 
second chance to break out after Unfrag 
then runs Mace's Fragchk program for a 
report on fragmented files and the number 
of fragments in each. If only a few files are 
fragmented, you can decide to stop before 
defragmenting. Fragchk can also be run in- 
dependently. 

Unfrag asks if you want to run Mace’s 
Remedy program to test the disk and lock 


■night jazz. Any messages displayed by the 
' to the printer or a file. 







"Ta B 

JnFragnenting E: 

P = used, = free, X = locked-out 

<Esc> to tcrninate. 

For this fomat, each Q, 1, X 


equals 8 cluster(s), or 32 sector(s). 


P ' Position-sensitive file 

JnFragnenting 0052 of 0672 files. 
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INobo^ Has MiMie In Store 
Than Storage Dimensions. 



Storage Dimensions provides the world's broadest range of high capacity 5%-irKh 
mass storage subsystems, featuring 115 to 1,144 MB capacities. 


Nobody delivers innovative, 
high-performance storage 
solutions for today's high-end 
PC applications better than 
Storage Dimensions. 

In fact, with our expanding 
product line engineered for 
leading edge requirements, 
we're the fastest growing 
company in high-capacity 
(over 100 MB) fc mass storage. 

We built our reputation 
with SpeedStor,' the industry 
standard integration and 
partitioning software for DOS 
applications. Butthat was just 
the beginning.Sincethen our 


Annual Ravenuas 


FfSCALtSe; ftSCAL19e8 

hardware product line has 
grown to encompass a wide 
range of plug-and-play 5!4-inch 
storage subsystems with 


All are backed by the 
knowledgeable support and 
responsive sen^iceyou expect 
Including hardware ar7d 
software technical support. 
Applications assistance. 
Comprehensive documenta- 
tion. Afull one-year warranty. 
And more. 


Ne«d Mor* Infonnation? 
Call (408) 879-0300 Ext. 801. 

Call nowfor applications 
assistance, pricing and fast 
delivery. There'salways more 
in store at Storage Dimensions. 




More Experience. More Chokes. More Support 


capacities from115to1,144 
megabytes. All offer unbeat- 
able price/performance. 

5peeoS<orhard disk 
subsystems are designed for 
K AT" and PS/2 ' systems 
running demanding 
PC-DOS applications. 
LANStor' disk 
subsystems provide 
exceptional perform- 
ance for Novell" 
fileservers, including 
support for NetWare" v2.1 . 
Without running COMPSURF. 

LaserStor ' write-once 
optical subsystems are 
engineered for applications 
requiring large amounts of 
permanent data storage on 
removable cartridges. With 
proprietary LaserCache' 
software to increase speed 
and throughput. 


Product 

Faniiy 

Appdcatkm 

Capacity 

Ranpe 

Mertacas 

Supported 

SpeedStor 

PCDOS 

120 to 

3»M8 

ESDI. SCSI. 
STAIZRLL 

LANStor 

Novell 

NetWare 

Its to 

t.UAMB 

BDtSCSI. 

ST4t2iXB 

LaserStor 

WnteOfKe 

Optical 

(PCOOS) 

800 MB Per 
Cartridge 

SCSI 



Storage Dimensions 214S Hamilton Avenue, San lose. CA 95125. 

Sp««dStor, LaierVor, iJWfCache and lANStix are trad«mar1a of Storage Oimmton& 
SI 9B8 Storage Danenvons 


STORAGE DIMENSIONS 


h MAXTOR CO M P A % Y 
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■ HARD DISK DEFRAGMENTERS 



FACT 


FILE 


Mace L'tilities, 

Verskm 4. 1 1 
Paul Mace 
l23N.FirM St 
Ashland. OR 97520 
(800) 523-0158 
(503)488-0224 
List Price: $99: upgrade 
fmm earlier version. $25 with (xiginal 
disk. 3'/;-ins'h disk on request. 

Requires: 256K RAM (32MB disk iir larger 
requires 5 1 2K). DOS 2.0 or later. 

In Short: Paul Mace's Unfrag utility has the 
virtues of all his <Hher programs: it’s safe and 
ihonxigh . with options for fast action or com- 
plete reorganizatiiHi. Not copy pnrtcclcd. 
CiHCcF e»4 ON PtADER SERVICE l>nO 



out any bad clusters before defragging. 
You can choose to run Remedy up to nine 
times or not at all. You can also choose 
whether or not to get a report on the results 
of Remedy and Unfrag, and whether you 
want this in a file or at the printer. Like the 
guardian of a bridge in a fairy tale, Unfrag 
does your bidding only after you answer all 
its questions. 

Unfrag checks ail files in sequence, 
and, when it encounters a fragmented file, 
moves other files until the fragmented file 
has enough room to become whole again. 
A deep-blue disk map sets an ideal mood 
for late-night defragging. You can safely 
interrupt the operation by pressing Esc and 
waiting for it to tidy up the disk before it 
stops. Unfrag confirms that the data writ- 
ten to an unfragmented file matches the 
data read from a fragmented one. The pro- 
gram forces a reboot when it exits unless it 
completes its work without moving any 
files. 

THOROUGH OPERATHKS We chose 
Unfrag’s disk-packing option, not the spe- 
cial option that also moves directories and 
read-^y files to the head of the disk. The 
test disk was completely packed 37 min- 
utes later, without any breaks in any files. 
(The documentation warns that the special 
option would have taken as much as two or 
three times longer.) A second mn. when 
the disk has only a few fragmented files, 
typically takes about half this time. 


Unfrag was the one of the few programs 
that completely unfragmented all files. 
Unlike many other disk packers, Unfrag 
moves hidden files if it doesn’t recognize 
the characteristic signature of a copy-pro- 
tection scheme in the files themselves. But 
it correctly refuses to move files that have 
both the hidden and system attributes set. 
When we ran our test a second time, after 
setting the attributes of one file so that it 
was marked as a hidden-and-system file, 
Mace allowed an ordinary file to break into 
two fragments on either side of this file. A 
printed slip lists some programs that use 
copy-protection schemes that are totally 
incompatible with Unfrag. 

Although Mace can handle many types 
of hard disk partitions larger than 32MB, 
you are wanied not to use it with certain 
specific versions of partitioning software. 
Unfrag normally requires 330K of free 
RAM (440K when run from Mace's op- 
tional menu), but a special version includ- 
ed on the disk will work with 2S6K ma- 
chines. 

The Mace Utilities includes powerful 
disk-testing, file-recovery, and format-re- 
covery programs. They’re not as elegant as 
those of The Norton Utilities, but if you 
use two or three of the Mace programs in 
combination, you can repair a scrambled 
disk and recover fragmented deleted files 
with an ease the Norton often can’t ap- 
proach. And Mace’s disk packer is just 
what a straightforward program of this 
type should be: solid, ste^y, and sure. 

The Norton Utilities — 
Advanced Edition 

You can almost imagine Peter Norton’s fa- 
miliar signature being written on your 
screen as his disk packer does its work. His 
Speed Disk (SD) program, part of Peter 
Norton Computing’s $150 The Norton 
Utilities— Advanced Edition (not included 
in the less expensive Version 4.0), has the 
Norton signature in more-tangible ways: 
it’s quick, easy, and safe. What it doesn’t 
have are the kinds of options and intelli- 
gence found in the main NU program that 
let you explore and edit a disk. Speed Disk 
reorganizes a disk in one way only. 

SD thoroughly packs a disk and does 
not offer a fast option to defragment files 
without packing. It thoroughly rearranges 


FACT FILE 


INORTON^ 

lunuTKsCk? 

JisMTlnryourat 


The \or1on L'tilities — 
Advanced Editum 
Peter NoftiMi Ctwnputing 
2210WilshireBlvd, 
Santa Monica. CA 
90402 

(213)453-1361 
List Price: $150; up- 
grade from earlier versions. $39. 

Requires: 256K RAM. DOS 2.0orlalcr. 

In Short: The Sonon Uiilities' Speed Disk 
combines speed and safely but ii won't ixga- 
ni/e a disk for the best ptvvsible perftwmance. 
and It has no customizing optii^s. Not copy 
pnnected. 
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a disk and makes no attempt to leave al- 
ready unfragmented files in place. It plants 
all directories at the front of the disk. Then 
come all the files in the first directory, then 
all the files in the second, arxl so on. SD 
doesn’t do any special rearranging of files 
within each directory. 

Although this strategy produces a 
packed and elegant-looking arrangement, 
you will soon see a lot of new fragmenta- 
tion because your data files will be scat- 
tered all across the disk. Unless you take 
the trouble to rearrange all your directories 
so that the data directories will end up in 
the right places when SD rearranges them, 
Norton doesn’t give you any way to place 
your programs at the front of the disk and 
your frequently written files at the end. 

SD begins work by running its own 
mote rigorous counterpart of DOS’s CHK- 
DSK, which stops it ftom acting on a disk 
if it finds anything out of the ordinary. It 
then turns on its disk map, which is appar- 
ently inspired by California beaches: as the 
program mns, aJI the pale and sickly-look- 
ing fragmented files gradually turn into 
bright and healthy-looking defragmented 
ones. A percent-complete indicator lets 
you guess how much longer you will have 
to stare at this restorative process. 

We spent a mere 20 minutes watching 
SD speed through our disk. At the end, the 
disk was completely packed, but because 
Norton doesn’t mess with hidden files. 1 1 
ordinary files remained fragmented, each 
of them broken up by one hidden file. 
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fortwoconsec- ,gg- 

secutive years. 

Now with the new enhanced CORE/ast 
2.0, you can save even more time and 
money while protecting your data 

Speed. Save time. Back up 10MB in 
as little as four minutes using ad- 
vanced features such as multiple DMA 
channels. 

Data Compression. Save diskettes 
Back up as much as 40% more on 
each diskette. 

Data Integrity. Save worry and 
headaches. Our read verify option and 
advanced error correction code as- 
sures reliability and the integrity of 
your data. 

Easy Operating Mode. Save effort. 
Easy to learn. Back up an entire 
diskette with only two keystrokes. 

Advanced Operating Mode. Save 
unnecessary backup. File manage- 
ment and catalog features allow you 
to back up single or multiple files from 
many directories. 

Scheduled Backup. Save data 
loss. Automatic timed reminders never 
let you forget to back up your files. 
With our pre-scheduling feature, files 
are backed up to any DOS device 
without the aid of an operator. 

COREpower Your Backup. Con- 
tact your nearest dealer or CORE 
representative today 

Northeast Region: Southern Region: 
203/357-1339 407/997-6055 

Central Region: Western Region. 
312/439-0511 213/312-8130 

International Sales: 
407/997-6044, FAX: 407/997-6009 

Disiribulion through Kenfil. MICRO D. Gates. 
GBC Pislributors and Vitronics In Canada, 
contact Pride Computer Dist 


■yCORE 


INTERNATIONAL 
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Products listed wo shown are rraistered trademarks ol their 
rented manuiacturers CORT Iniernaiionai CORE and 
CORE'asr are tegisiered trademarks ol CORE mternatoiui Inc 
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Anti-Magnetic 
Diskette Library 


Complete protection for S'A" andSVz" 
diskettes anywhere you take them. 
Unseen magr>etic fields and security 
X-Rays are everywhere and can damage 
computer records unless you take pre- 
cautions. FIELD-PRO Distette Libraries 
are designed with a unique shielding 
layer to guard your important data against 
such damage In addition, there is a water 
resistant nylon exterior, and hard board 
reinforcing to prevent bending. 

Handsome Zlppered Portfolio. These 
libraries efficiently organize 20 diskettes 
in easy to see rows. There is a felt tip pen 
holder (pen not included) so you always 
have the proper tool for marking disk- 
ettes. A slot for a business card identifies 
the owner in case of loss. 

FREE Data Care Guide. We include a 
copy of our informative DATA CARE 
GUIDE with every library. This guide has 
information on backup administration, 
and diskette do's and don'ts which both 
new and experienced PC users will 
find useful. 

Necessary Business Tool. If your files 
are important to you and those in your 
organization, make the FIELD-PRO 
Diskette Library a standard for all infor- 
mation 'bn the move'! Order today. 

In Stiver or Black 

5 V 4 '' Version: $38.95 (holds 20) 

(shown above with center pand.) 

3 V 2 " Version: $32.95 (holds 20) 

Data Cartridge; $39.95 (holds 2) 

Mini Cartridge $39.95 (holds 4) 

Available at Computer Retailers and 
Office Products Dealers or call 
800-547-5600 Paent Pending 

Field -Pro 

AMHERST INTERNATIONAL CORPORATION 
$40 No. Commercial Street 
Manchester. NH oatOt 
(603) 644-3555 (800) 547-5600 
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Where Mace is dark and moody, the disk map in The Noiton Utilities — ^Advanced Edition is bright 
andsutmy. Norton moves large groups affiles at once, rather than working file-by-file. 


PARUY smart Despite its speed, SD 
takes the time to examine the contents of 
files before trying to move them. It recog- 
nizes the signatures of most copy-protec- 
tion schemes even when they do not use 
hidcten files. You may be surprised to find 
that SD’s disk map displays some oidi- 

■ Wo/Ton’s Speed Disk 
program takes the time to 
examine the contents of 
files before moving them. 

nary-seeming program files as files that it 
won’t move. That’s because Norton plays 
safe by skipping over any .EXE file that 
doesn’t have a standard header. Some 
copy-protection schemes use nonstandard 
headers, but such headers are also created 
by some programs used to compress the 
size of unprotected .EXE files. 

The first release of SD, in spring 1987, 
returned you to DOS when it was finished 


with the disk. But DOS 3.3’s FASTOPEN 
command appeared around the same time, 
so the more recent versions force a reboot 
when tun on a hard disk, unless you press 
Esc at the final menu. You can safely inter- 
rupt file-moving operations at any time by 
pressing Esc and waiting through the nor- 
mal delay of a few seconds while SD 
cleans up the disk and shuts down. The lat- 
est versions (dated December 1, 1987, or 
later) handle partitions larger than 32MB. 

SD is smart enough to zip across a disk 
in less than a minute if the disk has only a 
small break or two between files. But if it 
fmds more than a few breaks, it insists on 
uprooting everything on the disk and reor- 
ganizing all the files. It takes a lot more 
tune than PC Tools Deluxe does in similar 
circumstances, although SD is much faster 
than PC Tools Deluxe in its initial pass 
over a heavily fragmented disk. If a disk 
has been completely packed by another 
program, SD will rearrange it in the order 
that SD prefers, but it’s smart enough not 
to repack a disk it packed itself. 

Unlike other programs that give you de- 
tailed reports of the degree of disk and file 
fragmentation before they begin, SD only 
lets you use a command-line switch to ask 


aRCLE 262 ON READER SERVICE CARO 


PC MAGAZINE 
192 



Never Lose Your Work Again ! 


Introducing Cocoon* A Genuine Breakthrough. 
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Cocoon's Recover 
Mode Brin Badt 
Bcety Key Stroke. 


Remember all those times you've had an 
important work session disappear from the 
computer? Vlfell, that's one problem you can 
forget for good! 

Instant Disaster Recovery Cocoon, a 
uniquely powerful utility from Daybreak 
Ttchnologies, protects your work from power 
failures, system failures, assorted accidents 
and just plain human error. 

Cocoon is virtually invisible as it logs 
each keystroke to hard disk. It stays in the 
background, with no sacrifice of system or 
software speed. And your key log file takes 
up just lOK on your disk! 

Document Your Work And Review 
Your Logic Cocoon captures your train of 
thought while it's recording your work. You 
can easily get an instant replay of entire 
session to reconstruct your logic and 
assumptions. 

Create Custom Ibtorials And Demos 

It's easy to train and sell with Cocoon. Play 
back one keystroke at a time. Or use fast- 
forward to skip ahead. 

Create Keyboard Macros Versatile 
Cocoon translates keystrokes into macros 
that you can transport to your application 
program for use later. 

Debug Programs Software developers can 
resimulate the problem or bug— again 


and again — while reading the program 
map through the debugging utility to 
locate the ifficulty 
Thily A Must-H^ Utility Daybreak 
first introduced this remarkitle function 
in the Sifk* spreadsheet PC Mt^azine 
put our recoverv capabilities hi^ on 
their “1-2-3 WISH LlST.'"'At 
most, this feature is a life- 
saver; ... it can save the day 
(and maybe a job). — J. Blake 
Lambert, Computer A^, 

August, 1987 Wfell, we say 
this is the second most 
important piece of software 
you can buy, right after DOS. 


You'll find Cocoon indispensable in a 
wealth of applications, including. . . 

Lotus® 1-2-3* and Symphony^* 

WordStar 2000* and WordStar Professional^ 
WordPerfect* Codesmithf P-fixf Enable^ 
IBM* PE-Ilf Ability Plus* And many, 
many more! 

Special Introductory 
Offer — Just S49.95! 

No other PC utility offers you 
Cocoon's solid protection and worksaving 
features. 

Enjoy these unequalled advantages 
soon — andsave with ourspecial publisher- 
direct introductory offer. Order by mail 
through September 30, 1988 for just $49.95. 
(After thay Cocoon retails for $99.00) 

Credit card holders can call toll-free 
— or use the coupon today. Act now — you 
really need Cocoon, and you'll save by 
getting it right away Fact is, Daybreak's 
“work insurance policy” pays for itself 
the first time vou recover a session! 




DAYBREAK 

TECHNOLOGIES, INC. 


I 

Rush My Cocoon Tbday! 







7ip 

Phonei 1 



Charge to ytiur credit card and call 
toll-free: l-800-44}-«l00, exL 36IA 
llril-free number is for credit card 
ffders only For [wduct information, 
call Customer S^ce at (215) 542*5888. 
System Requirements; IBM ot compatible 
with DOS 2.0 or higher and hard disk. 
CIRCLE 340 ON READER SERVICE CARD 

I 

copies of Cocoon @ $49 95 

Add$5pcrcopylfyouwani3.5"didteoe 

Add shipping^ handling ($5.00 each for US 
& Can^ $20.00 ead) all other countries) 

Calif residents add 6.5% sales tax 


lbtal$ . 


Mail lb: Cocoon introductory Offer. Dept 36lA 
Daybreak ’fechnott^pes, Inc. EO. Box 5629. 
212I3B Hawthorne Blvti . Ibrrance. CA 90^ 


toment Method 

□ Check or money order enclosed, made payable to 
Daytnak Ihdinologies. (Sony no CODs!) 

Charge my □ Visa □ Master Card 
Acci ' Expit Date— 


L. 


Do not enclose cash. Offer valid through Sepiembn- 30, 1988. Please allow 4-6 vreeks for deilvery 


.J 


Cocoon mi Silk are ndrnnrbottebink'fedinai^^ IKM and FE-nmregBieRdtndrnurte of InknuoonaJElusines Madina Corporaaon lAkB.F2-5andSmiphanyaRtq|l$ieRdtrademir1»ofUai«DmiapRKffiCafparaMn MicnaoA 
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HaregBkrediradcmvkofthtSoffwmGraup AMin b a reio«ffd ndcmaA of Migcni Sofiwm Inc CodcsmlthBarejosimdndemarkofVtaialAff ^hBaRgMndindenwkafnwnixCanvuireProckicBCatpQ^^ 







■ HARD DISK DEFRAGMENTERS 


for a brief report on the percent of frag- 
mentation of any individual file, or on the 
disk as a whole. 

Although The Norton Utilities is an im- 
pressive package overall, its disk-packing 
program doesn't have the options or the in- 
telligence to make it stand out among the 
crowd. But it’s fast enough and safe 
enough to let you run it as often as you like. 


PC Tools Deluxe 

Few programs pack as many functions on 
one floppy disk as does Central Point Soft- 
ware’s $79 PC Tools Deluxe. Central 
Point gives you a file manager, a disk test- 
er, and programs for format recovery and 
file recovery, plus backup and restore pro- 
grams, a disk cache, and even a rudimen- 
tary word processor. After packing in so 
much else, the vendor still found room to 
pack in a disk packer. 

PC Tools Deluxe's Compress program 
lets you choose whether to pack the whole 
disk and unfragment all files or simply un- 
fragment files without packing. A third op- 
tion, useful for security against snoopers, 
completely removes all traces of deleted 
files by packing the disk and filling in all 
unused clusters with zeroes. Compress 
normally forces you to bang a lot of keys 
before it lets you start or stop, but you can 
run it without intervention from the DOS 
command line by using a parameter to 
specify one of the three options. 


FACT FILE 


PC Tools Deluxe, 
Version J.Z4 
Central Point Software 
V700SW Capitol Hwy.. 
#100 

Poniand. OR 97219 
(503)244-5782 
list Price: $79 
Requires: 256K RAM, DOS 2.0or later. 

In Short: The disk packer in this supeih cor- 
nucopia of utilities runs slowly the Itrst time 
but is smart enough to work fast after- 
wards — and to refuse to work at all when it 
isn’t needed. One of its options blanks out alt 
deleted files for complete security. Not copy 
protected. 
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PC Tools Deluxe tells you every detail of its operation: the file being moved, the clusters it will now 
occupy, and the progress of the disk reorganization. 


Compress places all the directories at 
the head of the disk, but doesn’t organize 
the remaining files in any special order. 
Unlike packers that read each file in turn 
and then decide what to do with it. Com- 
press works out its packing strategy before 
it starts working on the disk itself The pro- 
gram gains speed by leaving as many un- 
fragmented fries in place as possible and 
inserting the fries it does defragment into 
the space that remains. 

MENU OPTIONS Every tool in PC 
Tools Deluxe is powerful and well suited to 
its task, but they all deserve a better screen 
design and a better use of the keyboard. 
When you start mnning Compress you 
face a series of option menus, but you 
aren’t given a default that you can choose 
simply by pressing Enter. 

One option lets you choose the order in 
which your files will be listed in your di- 
rectories when the program finishes. (This 
does not affect the order in which files will 
be placed on the disk.) Another option runs 
a CHKDSK-type ftmetion, while still an- 
other will test the disk surface for defects 
and lock out bad clusters. You can also call 
up a display of all fries with a report on the 


fragmentation (if any) of each. And you 
can ask Compress to analyze the organiza- 
tion of the disk and tell you whether com- 
pression is necessary at all. 

If you skip all these options and go di- 
rectly to the disk-packing function. Com- 
press automatically analyzes the disk’s or- 
ganization. If your disk is already packed 
and has the directories at the front the way 
Compress likes them, it won’t waste time 
by packing the disk again — unlike the 
Mace Utilities, which will run through a 
packed disk looking for fries to rearrange 
but won’t actually move any. Compress 
recognizes most copy-protection schemes 
and won’t move hidden fries. 

The program displays a map of its prog- 
ress with an admirably full report on the 
name of the file being moved, the clusters 
involved, the elapsed time, and the amount 
of work remaining. The only detail miss- 
ing is the name of the directory that con- 
tains the file being moved; after all, dis- 
tinct fries with the same name can appear 
in different directories on disk. 

SLOW/FAST TIMINGS Compress is 
quite fast at packing a disk that has already 
been packed once, but its initial pass over a 
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Get A Better 
Spreadsheet 
Than Lotus 
For Only 

^69.95 S298 

Sale Ends Sept. 50, 1988 


mm 


EDITOR’S 

CHOICE 


"Silts improi'ed graphics, fine 
use of function keys. Interactiie 
help, global search and replace, 
and easy-lo rearrange u'orksheel 
are reason enough to buy. . . 

M some poini. you bate to think 
about moling onwqrd and upuard 
( from lotus ). Silk gitvs^ou rea- 
son enough!’ — PC MAGAUME 


While it s not a clone. Silk has a Lotus-like user 
interface and easy file transfer (to/from Lotus) for 
a smooth transition to exciting new capabilities. . . 

• Twice as fast as Lotus® with 8087/80287 
coprocessor installed 

• Keystroke logging prevents the loss of your 
worksheet sessions 

• Fast, productive fonns processing — just fill in 
the blanks 

• Allocation models — cut the pie any way 
you want 

• Easy-to-reariange worksheets 

• Goal seeking, i.e what price to charge to make 
X% profit? 

• Two foreign exchange formats 


r, 


JaveUn^-type time series model 
in your conventional spreadsheet 


live help 


HELP Aess* 

1 


03/12/07 03:09 » I 

! £ r 

Uae Control lirect 

m leva to Scroll 


IStt lUrsin Arul^is 


I 


of t)ie problea in the cell at which 
the cell pointer it currently located. 
when you nowe the cell pointer, the 
■ettage will be updated to reflect the 
current pointer petition. 


— (ata doei -jt pAt- - 'iti 

$8,312.34 $11,016.08 

$7,369.34 $741.30 The entry at the current cell pointer 

isssssssss sssssssss: petition doet not past the walidation 
$943.00 TTTWZfc'.l forMila that was defined in the tchena 
definition fon for this data field 


CMSS rMtC10>0 mtl OOSS.WtJKIN^B 46 
"SALES 


(OOSS.rWJKIIfvrBb/B6,$2) (Uin SALES C- T 

• •"S bat* doet not , I 


Englisb language 
fimnulas 


User defined 
validation criteria 


Spreadsheet 

lalidation 


AndThat’sJustThe Start Of Silk’s * Exciting Features . . . 

With all this — and more — going for Silk, Jim Gultinan of 
Cordata concludes “On a scale of 1 to 10 with Lotus being a 10, 
Silk is a 12.” Soft Sector sums it up by saying “Silk is one of 
the most complete spreadsheet packages on the market today" 
Yes, here’s your spreadsheet wish list come true. At a price 
you dreamed of! 

Special Introductory Offer — New Version 1.1 
Is Just $69.95! 

In reviewing the original Silk spreadsheet, Seybold Outlook 
said “this is a lot of software for the money” And we say 
“with this special introductory offer, it’s a lot less!” Enhanced 
Silk 1.1 is just $ 69.95 when you order directly fiom the pub- 
lisher, now through Septeml^r 30, 1988. After that, it’s still an 
exceptional value at $298.00 retail. 

Why not order right now? And see for your- 
self why Orange Bytes Magazine says "Tly 
Silk, but be careful, you may find your copy 
of 1-2-3 collecting dust.” 


Rush Mv Silk LI Tbdav! 


Name- 


Organization- 


Address- 


Ciiy- 


_Zip_ 


copies of Silk LI @ $69.95 

Add $H) per cop\' for 3-5" diskeoes 

Add shipping & handling ($6.50 each 
U.S & Canada. $40:00 each all other 

countries) 

Calif, residents add 6.5% sales tax 

TbtalS 

Payment Method 

□ Check or money order enclosed, made payable 
to Daybreak Ibi^nologies. (Sorry; no CODsl) 
Charge my □ Visa □ Master 


n 


Phone L 


MAIL TO: ;mk LI Introductory Ofin. 36lA 
Daybreak Ibchnolofpes. Inc. PQ Box 5629. 
21215B Hawthorrw Blvd. . Ibrrance. CA 90509 


fiCCL 


-Ejqiit Date- 


Signature- 


L. 


Do not endcee cash Offer valid through September .50, 1988. Please allow 4-6 weeks f(V delivery 



.J 


DAYBREAK 

TECHNOLOGIES. INC 
Charge to your credit card 
and call toll-ftee: 1-800-443-0100, ext .36lA 
Tbll-free number is for credit card orders only. For 
product information, call Customer Service at 
(2B) 542-5888. 

System RequiremenS: IBM* PC or compatible with 
PC-DOS® or MS-DOS® 2,0 or higher, with 512KB mem- 
ory; hard disk recommended. 

Silk is a registered trademark of Daybreak Ikhnologies. Inc IBM and K-DOS 
are legiste^ trademarks of International Business Machines Corporation. Locus 
and Lotus l-i-.l are registered trademaiio of InaisDrrelopment Corporation 
Microsok and .MS-DOS are registered trademarks of Microsoft (/xporation 
javelin is a registeied trademark of javelin Software Company 
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highly fragmented disk won’t win any 
speed records. It worked its way slowly 
through our highly fragmented test disk, 
taking I hour and 1 1 minutes to finish its 
work. It left eleven fragmented files, bro- 
ken in a total of 17 places by the hidden 
files it left unmoved. 

This timing figure shouldn’t discourage 
you from choosing Compress because, af- 
ter we had revised a few files on disk, later 
disk-packing passes typically took 2 min- 
utes or less to complete. You can safely in- 
termpt Compress by pressing Esc while it 
runs, and you won’t lose any data if the 
program is suddenly interrupted by a pow- 
er failure. 

Before you can exit Compress, it asks 
whether you want to run the PC Tools De- 
luxe program that stores a copy of your file 
allocation table and root directory for later 
recovery from an accidental reformat. Al- 
though Mace Utilities, Norton. Take 
Charge, Disk Optimizer, and other pack- 
ages include similar functions, only PC 
Tools Deluxe tries to make certain that you 
update the stored data immediately after 
packing a disk. An older copy of this data 
would be useless or worse after disk pack- 
ing, so this is an essential precaution. If 


■ PC Tools Deluxe, Wiih 
its Compress program, is 
an amazing bargain in the 
software world. 


you ran Compress with a command-line 
switch that lets you bypass the menu, how- 
ever, it makes a new copy of this data auto- 
matically. 

The package includes a “delete-track- 
ing” program that remembers where to 
find any deleted files so that you can recov- 
er them later if their clusters haven’t been 
overwritten by DOS. Of course, you won’t 
be able to recover such files after running 
Compress. 

Central Point Software says that the 
package’s forthcoming Version 4 is com- 
pletely redesigned and adds a full range of 
preset disk-packing strategies to Com- 


press. Meanwhile, PC Tools Deluxe is al- 
ready one of the amazing bargains of the 
software world. If you don’t need a dedi- 
cated disk packer with special options and 
script files, and if you can wait through an 
initial run that may seem excessively slow, 
you’ll be satisfied with Compress and all 
the programs that come with it. 

PoIyBoost II 

The idea behind the disk packer in Poly- 
tron Corp. ’s $80 PoIyBoost II package of 
utilities is that you like to stay up to date. 
Polytron’s packing program, called 
Dskortler, calculates the average date of 
the files in each directory, then arranges 
your directories so that the oldest comes 
first and the most recent comes last. It puts 
all the files in the directory with the oldest 
average age near the front of the disk, and 
all the files in the directory with the youn- 
gest average age at the end of the disk. 
Within each directory, it arranges your 
files so that the most recent file is at the 
end. 

The normal result is that the directories 
with your program files stay near the front 
of the disk, which is where they belong, 
because you’re unlikely to call them into a 
program and write them again to the disk. 
This is the result you probably want: it en- 
sures that the area of your disk with pro- 



F A C T 


FILE 


PoIyBoost //» 

Version 2.03 
Polytron Corporation 
I815NW 169th PI.. 
#2110 

Beaverton. OR 97006 
(503)645-1150 
List Price: $80 
Requires: 320K RAM. DOS 2.0 or later. 

In Short: A fast and simple disk packer with- 
out options or special safety features. It ar- 
ranges directories and files by date only. Not 
copy ptxjtected. 
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gram files will stay packed, while the di- 
rectories with your current data files will 
be moved toward the end of the disk where 
the inevitable fragmentation will cause the 
fewest delays. It also ensures that the pro- 
gram files that you access most often are 
the files your disk can find most quickly. 

This system works less well if your ^ta 
directories include reference files dating 
back to 1985 and you just opened a new di- 
rectory for WordPerfect 5.0 a few days be- 
fore running Dskorder. In this case, you’ll 
end up with your data files — the ones that 
inevitably become fragmented — in the 
middle of the disk, where they’re certain to 


CHKPSK Report 

The DOS CHKDSK report should follow. If CHKDSK is not found on the current 
drive an error message naij he displayed and the CHKDSK report will not appear. 


DSKORDER information screen. Press ESC to abort 

Press any key to continue. 

Summary of program operation^ 

1. Execute CHKDSK to verify disk is ok. (See above) 

2. Simulate a complete ordering and abort if problems found. 

3. Sort all directories by average date. 

4. Sort all files within each directory by date. 

5. Order disk for optimum access time. 


DSKORDER (Uer 2.02) Copyright 1987 POLVTRON Corp. 

Number of clusters in use' 8489 

Program status^ Reading cluster 10128 Uriting cluster 8488 


P:s> 


PoIyBoost n is too busy moving files to bother with an elaborate display. The cluster numbers fiy 
by at a refreshing speed. 


PC MAGAZINE ■ O C T O B E R 1 1, 1 9 8 8 
1 % 








If the world had one computer communications standard 
you wouldn’t need Crosstalk Mk.4 


The fact is, today’s bewildering 
variety of computers demands 
a program like this — an 
entirely new generation of com- 
munications software. 

CROSSTALK* Mk.4 helps 
your PC perform up to 15 con- 
current sessions with any 
combination of direct-connect, 
modem, coax, or X.PC devices. 
It facilitates communication with 


mainframes and minis through 
IRM A'“and Smart Alec.'” It works 
with most popular modems . . . em- 
ulates most popular terminals... 
and supports the most widely 
used file transfer protocols. 

Its language, CASL7 is 
designed specifically for com- 
munications and related applica- 
tions. It allows an unprecedented 
degree of flexibility and auto- 


mation for experts and novice 
operators alike. 

Maybe all computers can’t 
be identical. But now at least 
they can communicate. For more 
about CROSSTALK Mk. 4, see 
your dealer or contact us. 

CPOiSjALK 
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CROSSTALK COMMUNICATIONS/ 1000 Holcomb Woods Parkway. Roswell, Georgia 30076/(800)241-6393 

A Division of Digital CommunicatHms Associates. Inc. ^GCI* 

CROSSTALK b a rrgisiCTrd trademark «ifI)HptalO>mmunicalioosAviudales. bic CASL. IRMA and Smart Alec arv trademarks nf [kgiiaJ OnninunicatMns Assioales. Inc. 


Copyrighted mj 


A Message to People Who Are About to 

Buy a 19" Display Systtm Diiuihere. 



Don’t do it. 


Not before you see our new DesignVlew/1 9 Display 
System, berause, when there’s no substitute for 
quality, you can’t make a better choice. 

Only $ 1695 Complete! 

This excellent 19" High Resolution Display System Is quickly 
capturing the hearts and minds of Art Directors, Designers and 
D^top Publishers everywhere. Arxl there's good reason. 

The DesignView/19 is a complete display system that Includes 
a 19" Monochrome Monitor, Video Controller, and software 
drivers. The display yields a 1280x1024 resolution with a non- 
interlaced vertical scan rate and a 64KHz horizontal scan rate. 
In fact, the text is so clear you can even read 6 point type. 

Speed 

Utilizing the Intel (82786) 32 Bit Graphics Processor and 512K 
of RAM, screen redraws and image moves are drawn instan- 
taneously, and fonts are kept in video cache memory for itt^ 
mediate availability. 

Full Page Size 

Eliminate scrolling forever. With a 19" monitor you can work 
with two full pages 8 1/2" X 1 1" side by side and no greeking 
of text. 

WYSIWYG View 

An exact representation of what you see on the screen will be 
reproduced on your printer. 


Full Screen DOS 

Utilizing a double scan technique your system will boot up In a . 
flawless full screen text mode. Text characters are formed using i 
16x32 Pbtels, creating a large, easy to read display. 

Hi-Resolution Software Drivers 

A custom set of Hi-resohition drivers for Ventura Publisher, Aldus ; 
Pagemaker, GEM, Autocad, Publishers Paintbrush, Microsoft Win- 
dows, Excel, Lotus 1-2-3 & Symphony (160 characters x 68 Unes), 
WordPerfect and others. In addition, we have a free update policy ' 
for drivers 

Warranty 

Complete three year warrant); on all parts and I 
labor. The absolute best In the Industryl 

60 Days Money Back Guarantee 

If you are dissatisfied with the DesignView/19 display system, for - 
any reason whatsoever, we will refund 100% of you purchase price 
plus all freight charges. 

So There It Is 

Excellent drivers, a no-risk money back guarantee and a . 
price hundreds of dollars less than our nearest com- 
petitor. Call ( 800 ) 942-0018 and order your 
DesignView/19 Display System today! 

Visa. MasterCard, COD's & Institutional PO's Accepted 1 


“Dealers Inquiries Welcome! 


Elite Business Applications, Inc. - 4201 Remo Crescent - Bensalem, PA 19020 - (215) 639-9567 


TrKkmwia/&wnm: DntgnVlew/19/Elite Btalness AppkaOom. kK ;BM/1n(cmBtton*l Burincv Machines. Corp.: Window* & Eiicd/MicraMftCorp.:PagiHakar/Aldu»Corp..-GEM/Dlgilal ReMWch. 

hra Pufaftahcr/Vcnhn Software, Inc AutoCAO/Autodedc Inc.; Pubfaher’s PalnlBnah/Z-Soft. Corp. Jjotui 1-2-3 & Symphony/Lotus Devalopmcnl Corp. Copyright O 1988 by ElMc BualneM Applaittons, Inc..: 


i 
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leave big holes as soon as you revise them. 
Unfortunately, PolyBoosl // doesn’t give 
you any customizing options if you don’t 
like the way it ananges your disk. 

FAST AND UNFORGIVING Dskorder 
is fast but dangerous. Polytron’s technical 
support crew acknowledges that if you lose 
power while the program is running, your 
disk’s FAT will be destroyed. Dskorder 
runs DOS’s CHKDSK before starting and 
runs through a simulated disk-packing op- 
eration to test for problems before it starts 
the real thing. But once it starts, you have 
no way to stop it. The program even pre- 
vents a press of Ctrl-Alt-Del from having 
any effect at all. This is clearly designed as 
a safety measure, but you may feel rixtre 
comfortable with a program that gives you 
a chance to change your mind if you sud- 
denly remember that you want to recover a 
deleted file before the disk packer over- 
writes it. 

Because our test procedure generated 
files that all used the same date, Dskorder 
did not have much sotting and calculating 
to do when it first packed the disk. It rock- 
eted through our test in just 3 minutes, but 
this result does not reflect real-world con- 
ditions in which most files on a disk have 
widely scattered dates. 

When we retested Dskorder, using the 
same fragmented directory structure but 
with the files redated to correspond more 
closely to reality, it took 26 minutes to 
pack the disk. In both tests, it refused to 
move hidden files and therefne left 12 
files broken. Six of those files were in two 
fragments, six in three fragments. Once 
the disk had been packed — and after we 
tiKxlified and fragmented two files — ^Dsk- 
order needed only S minutes to pack the 
disk a second time. 

Polytron doesn’t waste processing time 
on sexy disk maps. All you get is a box 
telling you which clusters the program is 
reading and writing. A separate program 
sorts the listings within a directory (rather 
than the actual files) and removes entries 
for deleted files. 

Polytron warns that Dskorder should 
not be used on partitions larger than 
32MB. And think twice before using it on 
anything other than a highly standard hard 
disk. Whenever I ran it on DOS’s VDISK, 
it chopped up the directory into something 


resembling electronic sauerkraut. 

The PolyBoost II package also includes 
disk caches, programs to speed up key- 
board response arxl screen writing, a mem- 
ory tester, and some other small utilities. 
These programs include options to trans- 
form your computer’s loud beep into a soft 
chirp, or to recover and replay DOS com- 
mands you used earlier in a session. If you 
use a standard hard disk and back up often, 
this package gives you a fast, effective 
disk packer as well . 

Power Tools 

MLI Microsystems supplies only a sparse 
24-page manual with its $50 Power Tools 
package, but the program performs many 
of the functions of programs weighted 
down with thick volumes of explanation. 
Power Tools, which can be run either from 
the DOS command line or as a pop-up 
memory-resident powerhouse, includes a 
file manager, an undeleter, and a diskette 
formatter, plus the disk packer and file de- 
fragger that give it a place in this survey. 

Power Tools won’t dazzle you with 
speed or refinement. It misspells optimize 
on one of its menus, and an obscure bug 
sometimes causes its disk map to display 


FACT FILE 


PowerTools, 

Verskm 1.2 
MU Microsysicms 
P,0. Box 825 
Framingham. MA 01701 
(617)879-2000 
List Price: $50 
Requins: 320K RAM. 

DOS 2.0or later. 

In Short: A toolbox of utilities, including 
functions for defragging files or packing a 
disk. The menus are confusing, and the disk 
maps are sometimes mistaken . The disk 
packer isn't effective on disks with little free 
space and doesn't have safety features to 
make it suitable for nonstandard disks. Not 
c(^y protected. 

ciacLE ewoN aEApew service card 


no files at all on a VGA monitor. But the 
program has some features you won’t find 
elsewhere. You’ll have to figure out most 
of these on your own, because the menus 
tend to be confusing and there’s no on-line 
help. 

You won’t get any off-line help from 
the manual, either. But a bit of experimen- 



POWER 

TOOLS 



Power Tools Uersion I.IE Sat flay Z8 18148*04 1988 

Optinize Services 


File: EiSBACKUPNESTATCSBIBLIOC.QUO 

■ ~ Old file 0 - Wew file 3 - End of largest extent 



Each position is 1^^1000 of tlie total space. 


Optinize file? (V/'H) or ft to optinize all files, ESC to terwinate. 


When Power Tools d^agments one file at a time ( rather than packing the fidl disk } , it displays the 
file's current location and the place where it intends to put thm file. 
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Sure, wTinen words can be powerful. 
But adding another dimension can 
make them truly memorable. 

Imagine the Getnsbuig Address 
without Uncoln's speech. Picture the Tbn Commandments typed 
on plain bond. Mother Goose without drawings would be rliyrae 
without reason. 

Make yourself more presentable. Now. with legend 
from NBl, you can create valuable business documents that 
address your audience powerfully. 

Slip Legend into your IB.M® 286/.S86 Personal Computer or 
compatible equipped with Microsoft' Vi'indtM’s and you can add 
dramatic graphics and desktop publishing to your finely tuned 
words. .Ml within the comforts of one extremely comprehensive 
software program. And all for what you'd expect to pay for just a 
desktop publishing package. 

i^'ords and pictures. All in good form. Vie created 
legend to form a more perfect union b*\een word processing, 


and desktop puBusI^ 
in one comprehensive 
prc^ram 


graphics and desktop publishing. 
Because with all those funaions 
working as one, you can make your 
compound documents simple. And 
simply beautiful. 

\et as autonomous as Legend 
is, it hasn't declared complete inde- 
pendence. ibu can import practically 
everything Horn saumed images and 
spreadsheets to .Micrografci files. .Make 
lhal first good impression last. Call 
1-800-922-8828 (in Canada, 1-800-6&-86 a 0). ext.518 for more 
information or a $9.95 evaluation disk of Legend. 

After all, the riglit 
delivery can make your 
words legendary; Vtfiether 
you're the president. Or 
just aspiring to be one. 


Legend 

NBl’ 


*REG L'S FAT ftTK OFF MKrotoA H i ngoieml (radenurit of Mtcnsofi Cofponlnn Tbf NBluvfizedktgoHategBiatiltndnnariiofNBl. Inc ONEU. Inc . IStfi 
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tation with a carefully backed-up disk will 
let you find your way around the pro- 
gram’s many options. 

You can choose to defragment individ- 
ual files or all the files in the directory or 
disk, or you can choose to pack and de- 
fragment the full disk. If you choose to de- 
fragment files or directories, a menu first 
displays information on all files in the cho- 
sen directory, with a report of the number 
of “extents” (fragments) into which each 
file is divided. Press Enter to choose the 
file under the cursor or FI to choose a 
group of files (for example, *.EXE), then 
press G for Go, 

A disk map then appears with symbols 
that show you where the file is located now 
and where it would go if you defragged it. 
If your disk doesn't have enough room to 
defragment the file, you can still choose to 
rearrange it into a different number of frag- 
ments, the largest of which appears on- 
screen with an upside-down question mark 
at the end. Sometimes the change will in- 
crease fragmentation, so a prompt asks 
you whether you would like to defragment 
the file. 

If you choose to defragment a group of 
files, or to defragment all the files on your 
disk without packing, similar disk maps 
appear in sequence, and you are promptol 
to decide whether to dehagment each file. 
If you decide to pack the disk. Power 
Tools checks each file in sequence and de- 
fragments it without any further prompts. 
Unfortunately, this option, like the fust, 
often leaves files just as fragmented as they 
were before. If you interrupt by pressing 
Esc, the program completes its work on 
the last file it reached and returns to its 
main menu. 

LESS THAN DAQUNG Depending on 
the state of your disk. Power Tools proba- 
bly won’t dazzle you with its disk-packing 
performance. The disk-packing option 
took 1 hour and 18 minutes to work 
through our test disk, and left it with 223 
fragmented files — which is only 15 fewer 
than when it started. Your files, fragment- 
ed or not, aren’t placed in any special or- 
der. Although the manual warns that Pow- 
er Tools treats hidden files as if they were 
ordinary files, we couldn’t persu^e the 
program to defragment a hidden file. It 
simply (and safely) ignored the command 


without returning an error message. 

The Power Tools disk map sometimes 
misinterprets a disk’s file allocation table 
and reports that some clusters are locked 
out when they really are not. The program 
apparently doesn’t attempt to determine 
whether it knows how to work with the 
specific type of disk before trying to pack 
it: Power Tools consistently reduced the 
FAT and directory of DOS’s VDISK to 
electronic confetti. 


SST: The Seek Stopper 

Alfred J. Heyman’s program SST: The 
Seek Stopper packs your disk — no more, 
no less. It doesn’t give any special |nivi- 
leges to hidden files or copy-protected 
files. It doesn’t try to move directories to 
the head of the disk. It doesn’t come with 
safety features that let you interrupt it or re- 
cover from a power f^ure without shred- 
ding your FAT. It simply does its job and 
does it completely. And because SST is 
shareware, you can download the program 
and its manual from any bulletin Ixiard (or 
get it from the disk library of a local user 
group) and try it out at no charge. If you 
plan to use the program regularly, you can 



FACT 


FILE 


SST: The Seek Stopper, Version 2.01 

Alfred J. Heyman 

P.O. Box I72I0I 

Memphis. TN .78187 

List Price: Shareware (SlOregislrdlion). 

Requires: 1S6K RAM (.S12K for 32MB 

hard disk drives): DOS 2.0 or later. 

In Short: A simple shareware disk packer 
with few safety features or options. Not copy 
protected. 
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send the author $10 and become a regis- 
tered user. 

The SST manual is short and unpreten- 
tious. If you know what you’re doing and 
don’t object to the lack of menus, o[)tions, 
and safety features, SST can pack a disk as 
well as its sleek, commercial competi- 
tion — at a mere fraction of the price. The 
manual says that SST “is intended for 
computer users who have the ability to 
quickly back up their disk and who don’t 
have the time to waste for a simple disk op- 
timization.” 


1 Disk Type is Fixe<l Disk. 

OCn on Boot Sector 

IBH 3.3 

SST Uersion 2.61 

Bytes Per Sector 

S12 

Sectors Per Disk.. 

4173S 

CopyRight 1986 

Sectors Per Cylinder. 

17 

1 

Hunber of Heads . . . 

4 

10405 

Alfred J. Heyman 


4 


1916 



2 


41 


Bits per FflT entry... 

16 

Entries in Root. . . 

512 


Root DIR at Sector... 

83 

Data At Sector .... 

115 

Did you run 

Cluster Bytes 

Root DIR On Drive E: 

2B48 Logical Cylinders, 
s 32 sectors tong. 

613.75 

Chkdsk first? 


porting Clusters 



SST: The Seek Stopper gives you a simple display of disk information . Make sure you really did 
back up your disk and run CHKDSK, because once you answer yts at the prompt, there’sno 
turning back. 


PC MAGAZINE ■ O C T O B E R 11. 1 9 8 8 
203 









Orders? Queries? 


□ aVa* format available from us. Specify 
when ordering. 

@ package includes both 5V4" and SVa" 
disks. 

e dVa" format available from manufacturer 
by request. Call us for details. 

CP— copy protected, NCP— not copy protected 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Alpha Software ... NCP 

S.Mpha\NOTks ^ .0 (integrated package) . . . $115, 

GAdvanced Keytivorks 1.0 175. 

□ALPHA/three 1.1 (dB3 file compatible ) . . . 219. 

American Small Business Computers 

□Design CAD 3.0 fA/CP; 159. 

□Design CAD 3D 1 . 1 (NCP) 159. 

Application Techniques ... NCP 

(•jPizazzPlus 75, 

Ashton-Tate ... NCP 

□dBASE III Plus 1.1 call 

SMultiMate Advantage I1 1.0 299. 

□Master Graphics Pack 299. 

Best Programs ... NCP 
□Label Master 3.1 (mailing label program ) . . 29. 
Bloc Development ... NCP 

□FormTool 2.01 59, 

Borland International ... NCP 

□Turbo BASIC 1.1 67. 

□Turbo C 1.5 67, 

□Turbo Pascal 4.0 67. 

CSuperkey 1.1 67. 

rjReflexl.i 99, 

□Eureka 1.0 99. 

SSidekick Plus 1.0 129. 

BSprintl.0 129. 

KQuattro 1.0w/SQZ!Plus1,0 159. 

sParadox 2.0 (easy-to-use database) call 

Broderbund ... CP 

□Print Shop 39. 

□Memory Mate 3.01 j'A/CP^ 45. 

Computer Associates ... NCP 

[i:SuperCalc4 1.1 299. 

Core international ... NCP 

□Corefast 2.0 99. 

Crosstalk Communications ... NCP 

□Crosstalk XVI 3.61 95. 

□Crosstalk MK.4 1.0 124. 

Dac Software ... NCP 

uOac-Easy Payroll 3.0 59. 

□Dac-Easy Light 1.0 45. 

□Dac-Easy Accounting 3.0 59. 

□Dac-Easy Bonus Pak 3.0 115, 

Digital Research ... NCP 

□Gem Draw Plus 2.01 .. 189. 

□Gem Desktop Publisher 1.1 . . . 259. 

5th Generation ... NCP 
EPastback Plus 1 .01 99. 


PC Connection 
Software Special 

through October 31 . 1988 

Accolade ... CP 
eTestdrive 

If you've ever wondered what it vwxjid be 
lite to experience the power and perform- 
ance of the world's most exclusive cars, 
wonder no more. Accolade's Testdrive. as 
seen in PC Magazine's After Hours (Vol. 7, 
No. 14), puts you behind the wheel of five 
exceptional automobiles in a driving simu- 
lation guaranteed to ignite your adrenaline. 

Is your heart strapped in? Good. Hit warp 
speed in a Ferrari Testarossa, blow the 
doors off with the Lotus Turbo Esprit, corner 
until the tires scream in a Porsche 911 
Turbo, bring your oil to a boil in a 
Lamborghini Countach. and dust the 
competition in a Corvette. 

Testdrive (for IBM PC/XT/AT/PS/2 and 


compatibles $22, 


Fox Software ... NCP 

Foxbase Plus 2.1 209. 

Funk Software ... NCP 
□Sideways 3.21 (creates wide printouts) ... 42. 

BWorksheet Utlities 1 .0 (1-2-3 utilities) 59. 

General Information ... NCP 

□Hot Line Two 57. 

Generic Software ... NCP 

SGeneric(^DDLevel3 1,01 109, 

□Dot Plot 3.0 35. 

□Drafting Enhancements 35. 

Harvard Associates ... NCP 

PC LOGO 2.0 89, 

Hayes ... NCP 

□Smartcom II 3.0 89. 

Hilgraeve Software ... NCP 

□HyperACCESS3.3 89. 

Individual Software ... NCP 

ETyping Instructor Encore 26. 

□Professor DOS fwffhSma/tgu/de; 33. 

Intuit ... NCP 

□Quicken 2.0 35. 

Javelin Software ... NCP 
□Javelin Plus 2.01 249. 

Lotus ... NCP 

01-2-32.01 (nownotcopy-protected) call 

□Symphony call 

MacroPac International ... NCP 

101 Macros for: 

1-2-3 dBASE III Plus WordPerfect 
Excel each 42. 

MECA ... CP 

□Managing Your Money 4 0 125. 

Meridian Technology ... NCP 

□CarbonCopy Plus 5.0 115 


Micro Logic ... NCP 

□Tornado 1.8 $55, 

Microlytics ... NCP 

□Gofer 1.0 (text retr/eva/ system) 45. 

□Wordfinder 4.0 (etectroofc thesaurus) ... 35. 

MicroPro ... NCP 

□WordStar Professional Release 5 259. 

□WordStar 2000 Plus Rel. 3 (Personal £d.) 259. 

Microrim ... NCP 

ERiBASE for DOS (version 2.1) 449. 

Microsoft ... NCP 

□Learning DOS (for any DOS version) 35. 

□Windows 286 2.1 69. 

BWorks1.05 99, 

BWindows386 2.1 129. 

Bookshelf 1 .0 w/Amdek Laser Drive .... 799. 

®Word4.0 209- 

@£)(ce\ 2.0 (requires 80286/80386 CPU) ,, 319, 

□Quick BASIC 4.0 69. 

□QuickC 1.01 69. 

BMacro Assembler 5.0 99. 

BC Compiler 5.1 299, 

Migent ... NCP 

BAbility Plus 1.0 149. 

Monogram ... NCP 

□Dollars & Sense 3-1 105. 

Nantucket Software ... NCP 
BClipper (Summer '87. dB3 Plus compiler) 459. 
New England Software ... NCP 

BGraph-in-the-Box Release 2 75. 

Nolo Press ... NCP 

□WillMaker3.0 35. 

North Edge Software ... NCP 

□Timeslips III 3.3 119. 

Owl International ... NCP 

□Guide 2.0 143. 

Paperback Software ... NCP 

□VP-Planner Rus2.0 145. 

□VP-Exper1 2.0 (expert system) 145. 

Paul Mace ... NCP 

□H/Test-H/Format 2.0 (hard-disk tools) 49. 

□Mace Utilities 4.1 (DOS utilities) 55. 

Personal Compu^ Support Group ... NCP 

□Lightning 4. 80 57, 

BLucid 3-D 1 .22 89. 

Personics ... NCP 

BSmarlNotes2.0 49. 

BSeeMOREI.O 49. 

b@BASE 1.1 119. 

Peter Norton ... NCP 

BNofton Utilities 4.0 55. 

BAdvanced Utilities 1,0 79. 

EDan Bricklin's Demo Program 2 99. 

Quarterdeck ... NCP 

□DESQView 2.01 (operat/ng environment). , 79. 

□ExpandedMemoryManager4.1 39- 

Revolution Softvrare ... NCP 

ECruise Control 3.02 39. 

Simon & Schuster ... NCP 

□Typing Tutor IV 33. 

EProfessional Thesaurus 1.0 79, 

ENew World Writer I1 1.0 89. 
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Call us for a warm 


Softlogic Solutions ... NCP 

nSoftsware Carousel 2.02 $49. 

□Disk Optimizer 4.0 ('w/DateGuarc/»an) .... 45. 
Software Publishing ... NCP 

SProfessior>al Plan 1.01 59. 

□PFSiFirst Publisher 2.0 79. 

SPFS:First Choice 2.0 89, 

BProfessional File 2.0 179. 

aProfessional Write 2.0 179. 

®Harvard Graphics 2.1 299. 

BHarvard Graphics Accessories also 

available call 

SHarvard Total Project Manager II 379. 

Stone & Assoc. ... HCP (reqs. graph, brd.) 
MyLetters,Numbers,Wordsfages2to6^. . 27. 

Kids Stuff fages 2 to 27. 

SymantecTTumer Hall ... NCP 

aSQZIPIusl.01 59. 

B4Word 2.0 59. 

®Q& A Write 1.01 119. 

SGrandview 1.0 175. 

□Q & A 3.0 (database, word processor ) . . . 209. 

\S\r\box (E-mail) 349. 

□BreaWhrough Timeline 3.0 349. 

T/Maker ... NCP 

ClickArt Business Images 28, 

TheXTREECo. ... NCP 

□XTREE Pro 1 .0 69. 

TOPS ... NCP 

Flashcard (AppleTalk r)etwork card: 

1 year warranty) 169. 

NelPrint 1,08|'sharepr/ntersj 119, 

TOPS 2.0 119. 

Traveling Software ... NCP 

Battery Watch f3V2"on/yj 27, 

BLAP-LINK Plus 1.0 85. 

SDesklinkZ.O 99. 

True BASIC. Inc. ... NCP 
□True BASIC 2.03 (now includes Runtime) . . 57. 

BAIgebra f/ndudes boto / & //) 32. 

Vericomp ... NCP 

®SoftBytes2.0 35. 

SSoftBytes 386 2.53 49. 

WordPerfect Corp. ... NCP 

^WordPerfect Library 2.0 69. 

□WordPerfect 5,0 255. 

SDataPerfect2.0 299. 

Xerox ... NCP 

BVentura Publisher 1.1 549. 


RECREATIONAL 


PC Connection 
Hardware Special 

through October 31 , 1988 

Kraft Systems ... 1 year 

High Speed Joystick Adapter Card 

and Introductory Bundle 

Ha\« you been waiting to try out a joystick 
on your new 16 MHz machine but haven’t 
yet found a game port that can handle the 
speed? Wait no more. 

Kraft Systems introduces the Kraft High 
Speed Joystick Adapter Card. Its unique six 
position switch allows you to match the 
clock speed of your IBM PC. XT. XT286. AT. 
or PS/2 Model 25 or 30 with your IBM- 
compatible joystick— all the way to 16 MHz. 

High Speed Joystick Adapter Card (for IBM 
PC/XT/XT286/AT/PS/2 Models 25/30) $25. 
Introductory Bundle (Three-button Premium 
Joystick w/New Joystick Adapter Card) 49. 


Microsoft ... CP 

□Flight Simulator 3.0 (reqs. graphics brd.) . . 35. 

Mindscape ... CP 

□Balance of Power (regs. graphics brd.) ... 30. 
□DejaVufregs. graph/csbrd.) 30. 

Parlor Software ... CP 

□Bridge Parlor (best fir/c/ges/mu/af/on) ... 49. 

Sierra On-Line ... CP 

BLeisure Suit Larry (requires CGA or EGA ) . . 25. 
BSpace Quest II (requires CGA or EGA ) .... 33, 
aKing’sQuestlllfregu/fesCGAorEGAJ. ... 33. 
SPolice Quest fregu//es CGA or EGA) 33. 

Sphere, Inc. ... NCP 

BTetris (addicting mind teaser) 24. 

lsFa\con(F‘16simulation. reqs. graphics brd.) 32. 

Sublogic ... NCP 

□Jet 2. 1 (requires EGA or CGA) 33. 

XOR ... NCP 

□NFL Challenge 69. 


HARDWARE 

Manufacturer's standard limited warranty 
period for items shown is listed after each 
company name. Some products in their line 
may have different warranty periods. 


Accolade ... CP (regs. grapb/cs brd.) 


RHardbaW (baseball simulation) 11. 

BTestdrive (dr/V/ng s/mu/af/on) special 

Electronic Arts ... CP (regs. grapb/cs brd) 
□Chuck Yeager's Right Simulator 32. 

Infocom ... NCP 

aZork Trilogy 33. 

Microprose ... CP 

□F- 15 Strike Eagle (requires CGA) 22. 

DGunstup (requires CGA or EGA) 32. 


AST Research ... 2 years 

I/O Mini 2 C/S/P 89. 


1 - 800 / 243-8088 


PC Connection 

6 Mill Street 
Marlow. NH 03456 
603/446-3383 FAX 603/446-7791 


530M 


SixPakPlus 64k C/S/P 

(now upgrades to 576k) call 

SixPakPremium 256k C/S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . csril 

Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . call 

Advantage 2 512k (for PS/2 Models 50/60) . . call 


Advantage 2-386 (tor PS/2 Model 80) call 

RAMoaoe Rus 286 512k (for XT/XT286/AJ) . call 

RAMoaoe! Plus MC 512k 

(for PS/2 Models 50/60) call 

Amdek ... 1 year 

LaserDrive-1 (CD-ROM Drive: 90<lay wrty.) 629. 

Compucable ... 2 years 

2- Po^ion switch box 29. 

3- Position switch box 39. 

Cuesta ... 1 year 

Datasaver 400 Watt (starTdby power un/f) 459. 

Curtis ... lifetime 

ACCESSORIES 

Disk Holder DB-1 (holds 50 5’/*" disks) 8. 

Pnnter Stand PS-1 18. 

Universal System Stand SS-3 25. 

DS-1 Switch Box (controfe 2 pr/nte/s) 33. 

CABLES 

Smartmodem-to-PC Cable (9 feef) 17, 

Printer-to-IBM cable (9 feet) 17. 

SURGE SUPPRESSORS 

Safestrip SP-3 (6 outlels: 1 year wrty.) 21 . 

Diamond SP-1 (Boutfets) 32, 

Ruby (6 outfets; EMI/RFI filtered: 6 ft cord ) ... 59, 
Ruby-Plus (w/FAX<S modem protectibn) . ... 69. 

DCA ... 1 year 

Uma2 (3270 emulation board) 729. 

Epson ... 1 year 

We are an aufbordzed Epson Service Center. 

FX-850(80col..264cps.9pin) call 

FX-1050(136col..264cps,9pin) call 

LQ-500 ^ col., 180 cps, 24 pin) call 

LQ-850 printer (80 CO/.. 264 cps, 24 pin ). ... call 
LQ-1050 printer (136 co/., 264 cps. 24 pin). . call 
L0-2550printer(736co/.. 400 cps, 24 p^). . call 

LX-800 printer (^co/., 180 cps. 9 pin) call 

Printer-to-IBM cable (6 feet) 15. 

Everex ... 1 year 

1200 Baud Internal Modem 79. 

2400 Baud Internal Modem 149. 

5th Generation ... 6 frK>nths 

Logical Connection 256k 459. 

Logical Connection 512k 529. 

Hayes ... 2 years 

Smartmodem 1200 299. 

Smartmodem 1200B (wiHi Smartcom H) . . . 299. 

Smartmodem 1200B (no software) 265. 

Smartmodem 2400 449. 

Smartmodem 2400B (with Smartcom //),.. 449. 
Hercules ... 2 years 

Graphics Card Plus 189. 

Network Card Plus (with TOPS DOS) 349. 

Intei ... 5 years 

2400B ModWn 2 (internal modem for PS/2 
Models 50/60W) 279. 
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toMree recq^tion. 


Inboard 386/PC w/l Meg $969. 

Inboard 386/AT 0k (req. installation kit). . . . 949. 
Inboard Installation Kit fspeofy computer). . 139. 

Aboveboard 286 512k 389 

Aboveboard PS/286 512k S/P 419. 

Aboveboard 2 0k ffor Micro CPanoeiO ... 279 

80Q7(forlBMPC&XT) 105. 

8087-2 (for PS/2 Moote/s 25 <5 30) 149. 

80287 (for AT &XT286) 165. 

S0287-e (for 8 MHz 80286 machines) 239. 

80287-10 (for PS^Mocfefe 50 & 60) 279, 

80387 (for 16 MHz PS/2 Model 80) 469 

80387-20 20 MHz PS/2 Model 80) 679. 

80387-25 (for 25 MHz PS/2 Model 70) 879. 

KensingtOT Microware ... 1 year 

Masterpece 94. 

Masterpiece Plus 109. 

key Ironic ... 3 years 

101 Plus Keyboard (en/tenoedilayouf) 99. 

Kraft ... 1 year 

Three-button Joystick fw/570 rebate coupon) , 33 
High Speed Joykick Adapter Card special 

KYE International ... lifetime 

Dyna Mouse GM-6 Plus (w/Dr. Hato III) 59 

L^itech ... lifetime 

Senes 2 Mouse (for PSl^5O6C^7CM50) 65. 

HiREZ Mouse (bus or7/y) 89. 

Mouse w/Paint Show (bus or serial) 95- 

Mouse w/LogCAD (bus or serj^ 119. 

Microsoft ... lifetime 
SPEQFY BUS OR SERIAL VERSION 

Mouse with Paintbrush 109. 

Mouse wrth Easy CAD 125. 

Mouse with Windows and Paintbrush 145. 

Migent ... 1 year 

Pocket Modem ('7200 baud, foe/, softvvore) , . . 119. 
MSC Technok^ies ... lifetime 
SPEQFY BUS OR SERIAL VERSION 
OmniMouse w/Designer Pop-up menus 

(s^ialonty: 1 year warranty) 57. 

PC Mouse w/PC Paint + 89 

PC Mouse w/Autosketch 105 

NEC ... 2 years 

Multisync II (800 X 560 max. reso/ut#on) ... call 

NSI Logic ... 3 years 

Smart EGA Rus (supports 800x6(X) res.) . . 179 
Smart VGA (supports Ml VGA specs) 229. 

Orchid Technologies ... 2 years 

Tiny Turbo 286 289, 

Designer VGA 349. 

Ramquest 2 549 

PC Cooling Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 

TurboCool 150(run25®-40*coo/er) 129. 

TurboCool200(run30°-45°coofer). . . 169 

Silencer 200 (69% nose reduef/on) . 149 

Personal Computer Support GfOUp...1 year 


Breakthrough 2^ Aced^or Board (8 MH!z) 299, 
Breakthrough 286 Acceleralor Board (72 MHz) 449. 
Practical Peripherals ... 5 years 
Microbuffer Inline (par. print buffer w/32k) 135. 

PlUnk (parallel line extender w/32k) 109. 


1200 Baud Internal Modem (w/FVoComm) . $69. 

1200 Baud Externa! Modem (mini) 79. 

2400 Baud Interna! Modem (w/ProComm) 159. 
2400 Baud Externa! Modem 189. 

Princeton Graphics ... 1 year 

Ultrasync (supports CGA, EGA, VGA) 549. 

Toshiba ... 1 year 

P321 SL printer (80 col . , 216 cps, w/tracM) 529. 
J1000 Laptop (80C88. 6.4 lbs . 5 hr. battery) call 
T1200 Laptop (80C86, 10 MHz. 20 Meg) ... call 

T1200 Backlit version now available call 

T3200Uptop (80286. 12 MHz. 40 Meg) ... call 

T5100 (80386. 16 MHz. 40 Meg) call 

768k Ram Card for T1000 299. 

Video 7 ... 2 years 

VEGA Deluxe (supports 640x480) 219, 

VEGA VGA (supports (u// VGA specs) 287, 


DRIVES 
IOMEGA ... lyear 

Bernoulli II Single 20 Meg Interna! (5’A") . . 779. 


Bernoulli II Dual 20 Meg External (SVa"). . 1679. 

20 Meg cartridge (S'A") 59. 

Bernoulli Box 40 Meg (8") 1679. 

20 Meg cartridge (8") 82. 

PC2Card 169. 

PC2B Card (bootebfe card tor PCPf7/A7) .. 229. 

PC4 Card dbr PS/2 Model 80/6/0/8/0) 299 

Mountain Computer ... 1 year 


40 Meg Internal Tape Drive pcI AT or PS/2). 379. 
40 Meg External Tape Drive (XT AT or PS/2) 479. 
60 Meg External Tape Drive w/Power 


Supply & Controller (AT or PS/2) 1199. 

Plus Development ... 1 year 

Hardcard 20 Meg (49 ms) 549. 

Hardcard 40 Meg (39 ms) 699. 

Seagate ... 1 year 


FREE PCTV® Hard Drive Installation Tape with the 
purchase of 20 Meg Seagate drive for the IBM PC 
(nor for AT). Spec/fy Beta or VHS. 

20 Meg Internal Hard Drive ST225 (w/conrro#er 

and cables. 65 ms) 299. 

30 Meo Internal Hard Drive ST236 (w/contrdler 

and cables. 65 ms) 329. 

40 Meo Internal Hard Drive for AT (40 ms) 439 
40 Meo Internal Hard Drive for XT 

(w/controHer and cables. 40 ms) 499. 

TEAC ... lyear 

PC, XT 360k Drive (5»/*"ha/(-he/g/i/) 99. 

720k Drive (3'/?" half-height, specify XT or AT) 99. 

Toshiba ... 1 year 

AT 360k Drive (5y4''ha/The#phf) 89, 

1 - 800 / 243-8088 

PC Connection 

6 Mill Street 530M 

Marlow. NH 03456 
603/446-3383 FAX 603/446-7791 


DISKS 


All disks have a lifetime warranty. 

5V4'' DS/DD Disks for PC & XT (360k) 

Fuf MD20 (10 disks per box) $12, 

Sony (70 ds/cs per box) 12 

Ma)^l MD2-D (70 disks per box) 13 

Verbatim Daialife (70 disks per box) 13. 

5V4" DS/High Density Disks for AT (1.2 Meg) 

Fuji MD2HD (70 disks per box) 22. 

Sony (10 disks per bcp() 23. 

Maxell MD2-DD(70disksperbox) 23, 

Verbatim Datalife (70 disks per box) 22. 

31 / 2 " DS/DD Diskettes (720k) 

SexTy (70 disks per box) 18 

Fuji (70 disks per box) . 19 

Maxell (70 di^ per box) 20. 

3V2" DS/HigIvOensity Diskettes (7 44 Meg) 

Fuji (70 disks per box) 55. 

Maxell (70 disks per box) 59. 

MISCELLANEOUS 

CompuServe 

CompuServe Information Service 24. 

Grower's Online Encyclopedia 32. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 Asel) 15. 

Parallel Printer cable (75 fee() 19. 

PC Connection Computer Toolkit 22. 


OUR POLICY 

• We accept VISA arxJ MASTERCARD only 

• No surcharge added for credit card orders 

• 'itxjr card is rxx charged until we ship 

• II we must ship a partial order, vne never charge freight 
on the shipfnent(s) that complete the order (in the U.S.). 

• No sales tax 

• All U.S shipments insured: no adcMxxtal cfwge. 

• APCVFPOordersshippedlslOass Mail, charged by 
weight 

• Allow 1 week for personal and company checks to clear 

• COD max. $1000 Cash, cashier's check, or rrxjney order 

• 120 day Imited warranty on al products * 

• To order, call us Morxlaythrou^ Friday 9 00 to 9 00, or 
Saturday 9:00 to S 30 fou can cal our business offees 
at 603/446-3383 Monday through Friday 9:00 to 5:30. 

SHIPPING 

Note: Accourts on net terms pay actual shippng 

Continental US: 

• For nxxntors, pnnters. Bernoufc Boxes, computers, and 
hard drives, pay actual charges Cal for UPS 2nd-Day & 
Nexl-Day-Atr 

• For all other Hems, add S3 per order to cover UPS 
Shippng For such terns, we automaticaty use UPS 
2nd-Day Air at no extra charge if you are more than 2 
days from us by UPS grourvd 

HawraU: 

• For monitors, pnnters. Bernoulli Boxes, and computers, 
actual UPS Blue charge wi be added For all other 
terns, add $3 per order 

Alaska and outside Contir>ental US: 

• C^ 603/446-3383 torinformaton 


For IBM Personal Computers exclusively. 
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PCRjIish. 


Rise and Shine. 

(Or, the incredible brightness of PCs). 

B ack when the IBM-PC was still a gleam in some 
engineer's eye, the inhabitants of Marlow. NH 
(pop. 555) already knew the value of getting a 
glow on. Nothing like a little luminosity to brighten up 
your day. So, whether we’re polishing the pick of our 
local crop, buffing the bumpers on our buggies and 
bikes, or preparing your peripheral for packaging, we 
make sure that everything we do radiates perfection. 
Inside and out. 

Get some sheen in your machine. 

Over the years, PC owners of every 
persuasion (PC, XT, AT, PS/2) have 
taken a shine to the way we do 
business here in Marlow. Orders fly 
out with blazing speed. Our product 
ads dazzle with details about copy 
protection and warranties. And 
every sales rep is primed with a 
profusion of [^iculars pertaining to 


the power and performance of every prtxluct we peddle. 
So, next time your PC starts to lose its luster, give us a 
call. Remember, we have a special crew of technical 
titans to give customers toll-free support. Thq''ve ex- 
plored the pinnacles and perimeters of printer perform- 
ance. They can clarify the most convoluted cable 
connections. Rumor has it, they even know who put the 
RAM in the Ram-a-lanva-ding-dong. 

What’s thU about free macs? 

At PC Connection we know that all that glitters need not 
be sold. Some of it should be given away. Like this 
month’s delicious offer. An assortment of premium macs 
and other apples from nearby glitzy 
groves, pack^ in a classy, made- 
in-New Hampshire gift crate. It’s free 
with any order of $500 or more 
between now and November 30. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit please call ahead. 



H<m about tbeae ^le»? Packed In an old'Ctyle wood 
box with »Ude cowr, featuring our delectable maacot. 
Offer not nsUable to net arcounta. One per cuatomer. 





■ HARD DISK DEFRAGMENTERS 


Smart and speedy That was writ- 
ten in 1986, but S5T is still among the fast- 
est disk packers. The program took only 
18 minutes to pack our test disk. It moved 
hidden flies without hesitating and was 
therefore one of the programs that left the 
disk with no flagmented flies at all. Later 
passes are only a little faster if there is a gap 
near the front of the disk, but a lot faster if 
the gaps and fragments are near the end. 
SSr is smart enough not to repack a disk 
that is already packed. 

SST starts by making a CHKDSK-like 
survey of your disk orgairization. If it de- 
tects no problems, it gives you one chance 
to confirm that you want to continue, and 

■ 55Tdoes all its woric in 
memory and doesn’t 
update FATs or directories 
until it’s finished. 


then there's no stopping it. You cannot in- 
terrupt it by pressing Esc or Ctri-Break, 
and if you use brute force to stop it by 
pressing Ctrl-Alt-Del or by turning off the 
machine, your data will disappear into the 
great bit-bucket in the sky . Most other disk 
packers guard against accidental data loss 
by keeping a spare copy of a cluster on- 
disk while transferring another copy from 
one part of the disk to another. SST does all 
its work in memory and doesn't update the 
file allocation tables or directories until it’s 
flttished. 

You can run SIST in a test mode that will 
tun through its full procedures without 
writing any data to the disk. You can re- 
boot during a test nm without causing any 
damage, but make certain that you really 
are in a test run before you try it. The only 
other option lets you tell the program to 
move directory entries for era^ flies to 
the end of the directory listing without ac- 
tually moving the flies to different loca- 
tions on the disk. SSTs screen display 
gives you technical information about the 
disk and reports the number of clusters it 
still needs to move. 

SST has one safety feature that belongs 


in some of the commercial competition: it 
won't even attempt to reorganize a non- 
standard disk. When I tried to run it on 
DOS’s VDISK, it resolutely refused to do 
anything. Two, of the more-expensive 
packages demolished VDlSK’s FAT and 
directory. Shareware sometimes knows 
best. 


Take Charge 

If Depaitirrental Technologies packed any 
more functions into its $99.99 Take 
Charge disk organizer and utility toolbox, 
the vendor would have to ship it on a hard 
disk. 

The current version of the program 
ships on three disks. Besides combining 
most of the functions of SideKick and The 
Norton Utilities, it throws in a communi- 
cations module so that you can tell your 
friends about all its features. If you nm 
Take Charge as a memoty-resident pro- 
gram, it uses a kerrrel of only 23K RAM 
and swaps its dozens of functions from 
disk only when you need them. You may 
not need a rtrertrory-resident disk packer, 
but if you do, TtAe Charge has one for you 
at the touch of a hotkey. 

Take Charge, written by Shane and 


FACT FILE 


TAKE CHARGE 


Versiofi I.IZ 
DepartnKntuI 
TechrmliTgio Inc. 

131 Washington St. 
Uxli. NJ 07644 
(20I)473-24(X) 
lAst Price: $99.99 
Requires: 256K RAM. hard disk or RAM- 
disk. DOS 2.0or later. 

In Short: The disk packer included in this 
cornucopia of features isn’t as fast or as safe 
as the competition, but it docs ihcjobthfv- 
oughly and effectively. Not o^y protected. 

CinCLF W8 ON READER SERVICL CARO 


Sandi Stump, isn’t an elegant or thorough- 
ly polished product. Users with mono- 
chrome systems will be disconcerted by a 
menu reporting that the item you selected 
is highlighted in red. And the down-home 
style of some of the messages seems mild- 
ly startling in the slick world of today’s 
software. But the package gets the job 
done. In fact, it gets about SO jobs done . 

You can run Take Charge’s disk packer 
from the DOS command line or ftm the 



Are formerly fragmented clusters glad to be back together again .’Take Charge displays 
defragmented files as smiling faces. 
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U ^ "Tew programs combine power and friendliness 
yBLN successfully. ViewPoint is one that does." 

I EDITOR'S September 29, 1987, PC Magazine 

I CHOICE 

Compare With Any 

Other Project Manager. See Why 

FORTUNE 500 Companies Are 
Making It A Standard. 


Now you can have a project manager 
that takes over where the others leave 
off — and it's easy to use. You don '( 
have to compromise project power for 
ease of use. A top-down structured 
approach alloivs you to sketch your 
projects on a color monitor the same 
way you draw them on paper, preserv- 
ing the placement and integrity of 
your plans. 

Viewpoint has more advanced man- 
agement features than other name 
brand products, and it 's a life-time 
investment — o?ie you’ll never out- 
grow. With Viewpoint's multi- 
project capability, you 'll have the 
finest resource management package 
money can buy — now, and well into 
the future. That's one of the reasons 
Fortune 500 companies are making 
Viewpoint a standard. 


Your success is important to CAM 
and is ensured through our 3-day 
project management ViewPoint 
training as well as our First Class 
Customer Support. 


60-Day Money Back Guarantee* 
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ViewPoint $1995 


Graphics $995 


LAN Server $2990 


LAN Node $995 


Viewpoint 

m Promotes Consensus Building; 

■ On-Line WBS Chart with Roll-Up at each 
Level 

■ Interactive Conflict Restilution 

■ Variety of Leveling and Constraining 
technit^ues 

■ Rexible Time-Scaled Network Diagram 

■ Cut/Copy/Move Placement ability 

■ Before and After Baseline Snapshots for 
Progress Comparisons 

■ On-line Library of Pre-Defined Mixlels 

■ Table Editor Batch Entry Option 

■ Mouse Support with Pop-up Forms and 
Pull-down Menus 

■ Customized Reports on Printers & 
Plotters 

■ Presentation-Quality Charts and Graphs 



For a demonstration, a brochure, or to 
order call (707) 795-4100. 


Computer Aided Management ( CAM ), 1318 Redwood Way, Suite 210 , Petaluma, California 94952 

• Customer satisfaction is our main concern, if within tiO days of purchase and upon cimipletion of CAM sponsored ViewPoint training, you still want a refund, one will be arranged. 






WbrdPerfect" 


Practice mates WidPferfect. 


Fromagood 
idea, a great product 
canevdve. Butit 
takes people with 
vision \h4k) can nur- 
ture and refine it. 
And it requires users \^dloa}^reciate it. Loyal users 
who call with questions and suggestions. 

In the case of WrrdPerfect word processing, 
we’re fortunate to have both exceptional product 
designers and users. So fortunate, in fact, that we’ve 
produced the number-one selling word processor for 
two years running. 


Vk think it’s because we listen to our users, 
and we respond with products that reflect their 
needs. And by doing mote of the same —by 
practicing \^dlat we know best —we’ll continue to 
make WbrdPerfect the leader in sales, service and 
customer satisfaction. 

For mote information, write to WjtdPerfect 
Corporation, 1555 North Technology Why, Orem, 
Utah 84057. OrcaU (801) 225-5000. (In Canada, 
caU 1-800-267-2499.) 

WirdFferfect 

CORPORATION 



Thi evolution of WrrdPerfect. 


ORCLE 508 ON READER SERVICE CARD 
WordPerfect is a regMared trademark olVilordPwlaci Corporation. 





■ HARD DISK DEFRAGMENTERS 


Disk Services menu of the pop-up kernel. 
Either way, the program Erst ^s whether 
you've removed all copy-protected soft- 
ware. You can lie and say yes, but this isn't 
a good idea. Take Charge will pack and 
move all your files, whether or not they're 
marked with hidden or system or read-only 
attributes. And it doesn't check your files 
to see if they belong to any common copy- 
protection schemes. 

SLOW AND STEADY Take Charge is 
slow and sure when packing a disk. After it 
ran DOS's CHKDSK, Take Charge took 
42 minutes to pack our test disk — but 
packed it solidly. Because it moves hidden 
files, this was one of the programs that left 
no fragmented files at all. We chose the 
fastest packing option, which arranges all 
files in the sequence found in the directo- 
ries. Later runs were considerably faster. If 
you have EMS memory, you can further 
speed Take Charge's operations by using a 
command-line parameter that specifies ex- 
panded memory as a data-swapping area. 

Any one of four file-arrangement op- 
tions on the opening menu would have tak- 
en longer than a sequential arrangement 
but ultinrately would have improved disk 
perforTTtance. Each of these options places 
read-only files and directories at the head 
of the disk, then follows them with all oth- 
er files in the order in which they are found 
in the directories, or in date orderfwith the 
most recent file last), or in order of size, or 
in an arrangement that has all program files 
followed by all other files in date order. 

Take Charge displays a map of its prog- 
ress that shows defragmented files as hap- 
py faces and lists the number of files pro- 
cessed. When the program is through 
packing your disk, it displays a message 
telling you that if the directory "looks like 
garbage" you should rrm CHKDSK to 
clear the DOS buffers. 

You can safely interrupt disk packing at 
any point by pressing Esc, but the manual 
warns that if you reboot or pull the plug, 
you may destroy the file allocation table. 
Many competing programs leave your disk 
intact after a reboot or power loss; you 
should always have a set of backups before 
ruttning Take Charge’s disk packer. 

Take Charge helps you recover from 
other disasters also. It includes a disk test 
program and programs for recovering 


from an accidental reformat or file dele- 
tions. When you pay so little for so many 
ftuictions, you won't get all the features 
you find in separate programs dedicated to 
one function ailone. But for most purposes. 
Take Charge gives you all the features you 
need. 

VOpt 

Oeperiding on the state of your disk and 
what you want from a defragger. Golden 
Bow Systems' $49.95 VOpt will seem like 
either a daydream or a nightmare. VOpt is 
the fastest of the defraggers, and it has the 
most colorful and entertaining screen dis- 
play, but it does far less than the competi- 
tion. In many — perhaps most — circum- 
stances, VOpt's less will be more than 
enough. But if it isn't enough for your cir- 
cumstances , prepare for a frustrating expe- 
rience. 

The README file on the VOpt disk 
explains that the program avoids any at- 
tempts to move a file that will result in “no 
real payoff." In practice, this means that 
VOpt doesn't try very hard to defragment 
large files on crowd^ disks. And if you 
have a lot of large fragmented files near the 
end of your disk, VOpt makes no serious 


PC 


FILE 


VOpt, Version 2.20 
Gokicn Bow Syslems 
2870 FifihAvc.. #201 
San Diego. CA 92 103 
(619)298-9349 
List Price: $49.95 
Requires: 5 1 2K RAM. 
1X)S 2.0 or taler 
In Short: This program is very fast but not 
very effective if your disk ha.v a tot of large 
fragmentpd fitcs. It is good for quick clean- 
ups of disks already in gixxi order, arxl it in- 
cludes the most entertaining of all progress 
displays. Notci^ypnXccted. 

Clftca WON RfcAOfcHSfcHVICE CARO 



attempt to pack the disk at all. The 
README file adds that “you may, there- 
fore, notice a few empty clusters embed- 
ded in the 'used' disk area after running 
VOpt." 

Our test results presented a different 
picture. Unlike all the other defraggers, 
VOpt rushed from the starting gate without 
asking questions or offering options, and it 
raced across our disk in only 9 minutes. It 
began by listing the hidden files that it 



lUopi Uersion 2.15 serial no. 766257 


Copyright (C) Golden Bou Systens 1967 


likiluiie 20negPlusHB 
Hidden files not houed 


5 efipty files 

539 clusters in 18 fragiiented files 
9645 is the highest used cluster 
383 Is the lowest eepty cluster 
556 free clusters in the used space 


Files Houed 2 


VOpt has the most colorfid display cf all. Whatyoucan’t see in the screen shot is the way the 
ctAored squares dance around the screen as data clusters jump around the disk . 
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ClearCase'^ Mouse-Special Edition From Logitech. 

To celebrate the shipment of our two millionth mouse, we 
took the covers off our winning technology 

But this mouse is a lot more than just a pretty case. It's 
compatible with virtually all mouse-based programs, plus you 
can program it to "mousiff" any keyboard-based application. 
And it doesn't need resetting when you switch programs. 

High resolution, adjustable cursor control, and a program- 
mable 9,600 baud rate let you move the cursor quickly and 
accurately even on detailed graphics-petfect for applications 


for Christmas. 



like PaintShoW" which, it so happens, comes with your 
Cieai'Case Mouse. 

You get eveiythingfor$149. The package inciudes: the 
Logitech CieaiOase Mouse for iBM PC, XT, or AT and PS/2 or 
100% compatibies; a 9-25 pin adapter; Pius Package" software; 
and Logitech PaintShow" (which requires a giaphics card). 


Pick up the CiearCase Mouse 
at your computer deaiei; 

or caii: 800-231-7717. . 

(inCaiifomiacaii H UUol I LOH 

800-552-8885. ) Peisonal Peiipherots. Worldwide. 


t IRtll 1«()N RIADIRSIRMCI C ARD 


Copyrighted m. 



We Took The *\ Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pcANYWHERE III 

Where do you go when you're already al ihe lop? 
Up! And up! And up! 

The PC Miiauzinv # 1 Editor's Choiee in Remote 
Computing is mnv even faster. Even easier la use. 
And eien mare elearly the leatler. w ith new. unbeat- 
able features that ean't be found anywhere else. 

Plus, now you can use pcANYWHERE lir'‘with 
PC MacTerm'” U) run a PC from your Macintosh. 

PC Magazine wrote: "pcANYWHERE is one of those 
rare programs that costs less than the competition yet offers 
better perfonnance." 

mi-; BES r in ms business 

JUST GOT BE'ITER 

pcAN\'WHi;RE III lets you run any lY? reiiKitely from 
any other K'. temiinal. or Macintosh. Completely control all 
programs, data, attached peripherals, and internal cards, such 
as network adapter cards, on the distant computer. Transfer 
files. Print on either end. All w ilh complete security. 

pcANYWHERE III is also the best solution for remote 
access to a Gical Area Network. In faet. Novell chose 
pcANYWHliRE III for remote computing w ith its new 
NetWare Asynchronous Communications Serser (NACS)!" 

These arc only some of the great, new features: 

AUTOMATIC CALL HACK prevents unaulhori/ed access, 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a list of 
phone numbers and make calls with a single keystroke. 

C'A/X IXXjGINO records call time and duration — great for 
client billing and custoiiK’r support. 

VOICE/DATA SWTTCHING lets useis talk into the same- 
phone line being used for data transmission. RECORD AND 



MUGIIW 


M)ll< I n 

» I h 'I. I 


PIAYBACK is excellent for remote diagnostics tind training; 
entire remote sessions can be captured and played back later. 

BETTER THAN A CARBON COPY 

PC Teeh Janrnal: "What is tlie final verdict on Carbon 
Copy PLUS . . . its features are surpassed by those of a 
package recently reviewed — pcANYWHERE. . ease of use. 
de|X-ndability. Ilexibility of operation, cost effectiveness. 

On these scores. pcANYWHfiRE is the better alternative." 

PC Ma.vazine: "If there's one program that can handle it 
all. it's pcANYWHERE. . . As the least expensive package, 
it's also the dear front-runner in giving the most bang 
per buck ." 

Datu-Hased Advi.sar: "My preference. pcANYWHERE. 
performed llawlessly. . . inexpensive enough to be installed 
wherever there's a mtxiem." 

Eainily anil Hame-Offiee Camimliny: "A 'best buy' in 
my btxik." 

And they didn't even sev pcANYWHERE III! 

LOW PRICE INCLUDES BOm 
HOST AND REMOFE SIDES 

Best of all. pcAN't'WHERE III retails for only $14.5. 

And unlike other reimite computing packages, one purchase 
of pcANYWHERE III provides the software ncxessary 
lor huh sides — host ;md remote — of a PC-to-PC connection. 

For more infoniiation. or to place your order, call your 
lixal dealer or distributor. Or contact DMA at 212-6X7-71 1.5. 
or write to: Dynamic Microprtxcssor Asstxiates. Inc.. 

60 East 42nd Street. Suite I UK). 

New York. NY 10165. 

/» A\i«//r.«: m. iH.isavniM. .miei w.« ima 

un- tnuk-nkiris utlXiMUUii .W/i niitnni'sur.\\\iinnU \. 

(hiki urt' inukuuifisot iIh-ii imnuit<HUtni\ 



pcANYWHERE III. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 


Cc-",r.G.T; 0 d c-r: 


9414 
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■ HARD DISK DEFRAGMENTERS 


would not try to move, then offered a fast- 
moving and fascinating light show on its 
disk map as fragmented files came togeth- 
er again and raced around the disk. 

But in every measure except raw speed, 
VOpt produced unimpressive results. It 
didn't bother to unfragment 56 files, and 
some of the larger ones were still scattered 
into as many as 25 pieces. It left a total of 
818 breaks and gaps on the disk. Running 
the program a few more times didn’t bring 
any significant improvement in the condi- 
tion of those large, fragmented files. 

On the other hand, if your disk has al- 
ready been defragged and packed by some 
other program, or if it isn’t very fragment- 
ed in the first place, or if it has a lot of ftee 
space for moving files around, VOpt can 
tidy it up in a minute or two. You don’t get 
the major overhaul you get from other pro- 
grams, but you don’t always want one, and 
you can use VOpt as a quick supplement to 
more-powerful programs. It’s one defrag- 


ger that you might consider using in your 
AUTOEXEC.BAT file every morn- 
ing — although FastTrax is Just as fast 
when merely defragging flies. And you 
can speed it up slightly by using a com- 
mand-line switch to turn oft the disk map. 

Safety second VOpt has a mixed 
personality in its approach to safety. You 
can’t interrupt VOpt once it starts moving. 
Esc and Clrl-Break have no effect. This 
can be dangerous if you run it by mistake 
on a drive where you might want to recov- 
er a deleted file. But unlike much of the 
competition, VOpt forces a reboot if it de- 
tects FASTOPEN in memory (otherwise, 
FASTOPEN would force DOS to look for 
each program where it was before you ran 
the defragger). Thus VOpt prevents you 
from getting any terrifying “File not 
found” messages when you try programs 
that are really safe on your disk. 

VOpt doesn’t verify its data transfers in 


any way. You can turn on DOS’s VERIFY 
function before tunning VOpt, but you 
won’t gain much by doing so. 

VOpt includes a CHKDSK-style ftmc- 

■ With VO/7? you don’t 
get a major overhaul, but 
you don’t always want 
one. It’s a supplement to 
more-powerful programs. 


tion that will eliminate any lost cluster 
chains that may have been left on the disk 
when you fail^ to exit a program correct- 
ly. And if it bumps into clusters that can no 
longer store data, it locks them out of the 


\Mth3Ms 
new formatted 
disfettes^u nev^r 
ham to stop 
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MAX Resolution 
MAX Scan Frequency 
MAX Compatibility 
MAX Dependability 



MAX-15 

THE HIGHEST RESOLUTION, 
AUTOSYNCHRONOUS 
MONOCHROME MONITOR 
YOU CAN BUY. 

The fact is, for outstanding dispfay resolution 
from an autosynchronous monochrome monitor, the 
Princeton MAX-15 is your only choice. It’s compatible 
with the IBM PC*, XT*, AT*, PS/2, Apple Macintosh 11**, 
SE* and compatible personal computers. Because it features the widest 
horizontal (15-36 KHz) and vertical(45-120 Hz) auto- scanning frequency ranges available, all graphic 
standards from CGA through extended- VGA are supported.^ High speed line drawings to i32-column 
spreadsheets to multiple shades of gray are yours with the MAX-15. Every character and graphic is 
sharp and crisp due to its exceptionally high resolution (1024 x 768), dynamic focusing circuitry, and 
auto-picture sizing features. 

Feature packed, the MAX-15 has such ergonomic api^intments as an etched non-glare flat screen, 
removable tilt and swivel base, an exceptionaUy streamlined cabinet, readily accessible controls, and 
small footprint, to name a few. 

The MAX-15 gives you maximum performance, quality, OO I 

value, and is backed by Princeton’s excellent service. It’s Uie f Ixl r. f 


Visible Edge. For more information, contact Princeton Graphic 
Systems at 601 Ewing Street, Building A, Princeton, New 
Jersey 08540, (609) 683-1660. 


GRAPHIC SYSTEMS 

AN INTELI.IOBNT SYSTEMS COMPANY 


'ttoSMtaprapcradifiierard. ‘'RcquraAC-lOOinia’fMe. 'Reqwrwds*er«u<*Ptt>tlfe°4itionPrPA<l>p<tTfromRa Mup« iic t CRX. Inc.. 
OnoViiian l^C«MroArr tromConofRlibicCcrpon ti on or equ^vienu. 
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■ HARD DISK DEFRAGMENTERS 


EDITOR’S 

ivC H O I C E 


• FaslTrax 


FasiTrax /um more hriiim anil more 
power lluin any other packer/ 
ilefragiter. Priced at $49 .95 . it does 
more than any other program to ar- 
range your files so that your disk 
.\penils the least possible lime and 
effort to find them. Using a tech- 
nique that most other packages 
don't offer, the program analyzes 
files so that each file resides on only- 
one cylinder. It can also help mini- 
mize the inevitable fragmentation 
that occurs after the program is run. 
It's very fast the first time you run it. 
lightning-fast afterwards. 


If the thought of buying a .vf/xj- 
rate disk-i>acking program seems 
extravagant, get a program that is 
packaged with other utilities. You 
won't he unhappy with the ones in 
The Norton Utilities — Advanced 
Edition, PC Tcxrls Deluxe, or the 
Mace Utilities. Norton is fastest on 
an initial disk-packing run through 
a disk, but PC Tools and Mace arc 
.smart enough to zip through later 
passes; both include an option for 
quick file-defragmenting without 
packing the whole disk. All are as 
.safe as disk packers can gel. 


nie allocation table. Both of these jobs ate 
performed mote thoroughly by two other 
programs that are included in the VOpi 
package: a separate disk-testing program 
and a mote informative replacement for 
DOS’s CHKDSK. 

Still other goodies tumble out of the 
VOpi package. You get some simple pro- 
grams to test the speed of your system and 
hard disk, plus programs to check Hoppy- 
disk-drive performance, speed up print- 
screen operations, report on the presence 
of memory-resident programs, find files 
on hard disks, and set screen colors. A 
fast, full-screen disk-mapping program 
displays file fragmentation in die same 
style as VOpl's half-screen map. You can 
use this program to confirm that VOpi left 
your disk with more fragmented files than 
you ever expected when you bought it. [IS 


Edward Mendelson is a contributing edi- 
tor of PC Magazine. 


in the middle of 
whatyiie dm 
to taiat a disted 


No one likes to be interrupted. Especially by 
a diskette. 

So, we’re introducing 514 inch lomiatted diskettes 
tor IBM* PCs arxl compatibles. They eliminate all format- 
ting has,sles, so you won’t have to be interruptetl anymore. 

Thev’re compatible with IXJ.S versions 2.0 and 
higher. .'\n<l our Mark Q" process assures you of our 
usual protiuct standards. Exceptional durability. 


omnu 




consisiencvs reliability and performance. 

So next time you’re saving data and don’t 
want to waste any time, make sure you have 3M 
ibrmatted diskettes. 

We guarantee you’ll never have to stop in the 
middle of what you’re doing again. 

For more information, call 
1-800-888-1889, Ext. 40. 


Supporting the dream 



aRCLE 267 ON READER SERVICE CARD 


PC MAGAZINE ■ O C T O B E R M. I 9 8 8 
217 




N ow there’s a software system 
that makes it easy for users to 
take on their most ferocious office 
data problems. 

We call it SmartWare. You’ll 
call it the friendliest software ever. 

Betiveen Applications 

Smart includes the full range 
of office productivity ^plications: 
word jHTxessing, d^ 

management, 

spreadsheet 

analysis, 

business 

gr^^cs and communications. 

All perfectly integrated for easy 
transfer of data ftom one applica- 
ti(Mi to the next. 

And only Smart lets you create 
custom programs that actually 
jump between plications. For 
instance, a single keystroke can 
transform a workshret into a 3-D 
pie chart, paste the chart into a 
document, and send die document 
via modem to the home office. 

Between Workgroups 

Even if your PC isn’t on a 
local area netwcxk (LAN) now, 
there’s a good chaiKe it will be. 

And soon. 

With Smart, your entire w(»k- 
group will be ready. 

U 1 Smart's “flEMEMB£R" 

ilfli command lets nofhpracnuTHners 


create custom progr a m s . 


Smart's “$£ND" command 
makes it easy to move data 
between applications. 


Smart automatrcalty protects 
Itoiting for record I your data in multiuser 
. environments. 










Eveiy Smart application 
includes fully automatic File or 
Reaxd-Locking for shared 
data. So, right out of the box. 
Smart can te used either on a 
single user PC or cm a LAN 
wcJkstation. 

Whether ycxi’te just getting 
started as a lone computer user, 
or ycxi’re the Manager of Infor- 
mation Systems suRxnting 
thousands of PC users, dis- 
cover easy-to-use applications 
ycxir office wcm’t outgrow. 
Single user and Multi-user soft- 
ware for EXDS, LANs, UNIX 
or XENIX systems: Wcmd 
Processing, Spreadsheet & 
Graphics, Database Manage- 
ment and Communications. 

Fch' additional information, 
plus a Free Smart Demo Disk, 
return the reply card or call toll- 
free (800) 331-1763. In Kansas 
or Alaska call (913) 492-3800, 
in Canada call (800) 233-6905. 



SmartWare 
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Business managers now are projecting 
their accounting software needs well 
into the future: That’s smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 


JTTI In the words of PC Magazine, 
^ r Macoia Accounting Software “is 
atthetopofitsclass...aflex- 
lULLJ ible, powerful system that is 
wdl suited to many different businesses!' 


13 Integnttcd Nodules 
Accountliig General Ledger — Accounts 
Receivable — Accounts Payable — Pay- 
roll — Assets/Depreciation 
Distribution Inventory Management 
— Customer Order Processing — Pur- 
chase Order and Receiving 

*Cill for availiMIty. IBM, PS/2. OS/2 are regisleinl 
trademarks of IBM. Micro Focus Is a registered 
trademark of Micro Focus Corp. PC Magazine is 
a pubUcatkm of Ziff Davis CoouiunicaUons Ca 
Macoia is a roistered trademark of Macoia. Inc 


Manu&cturing Bill of Material 
Processor — Material Requirements 
Planning — Master Scheduling — Shop 
Floor Control' — Job Costing' 

Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing and data base 
programs. 

Proven Network Compatibility. 

Macoia Software reflects 15 years of 
maturity in mini and micro LAN envi- 
ronments. No other software can say 
the same So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 

Speed and Data Integrity. Macoia 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code availabie) IBM 
has licm^ Micro Focus COBOL as its 
SAA standard for the new PS/2 and OS/2. 


Comprehensive Support. PC 

Magazine also determined “Macola's 
technical support, documentation and 
customization assistance meet the 
high standards set by the software!' 

Running Is Believing. Your choice 
of Macoia Software is a one-time solu- 
tion for the life of your business. For 
detailed information, “live” demonstra- 
tion modules and an authorized reseller 
in your area, call today: 

1-800-468-0834 GJSA) 
1-800-336-8337 (Canada) 



SOFTWARE 
PO. Box 485 
Marion. OH 4J302 
(614)382-5999 

Powerful accounting for 
successful companies. 
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Leveraging Ram 


F ace it. Since you got your PC 
those untold years ago, your 
problems have gotten big- 
ger, not smaller. Not that your rc 
causes your headaches — rather, 
the machine has made you so 
much more efficient that you’re 
tackling challenges of increasing 
difficulty. 

Your PC, however, has not 
kept pace. No matter whether 
you’ve just invested in the most 
powerful PS/2 or are still using 
your original PC-XT, most of the 
applications you want to run still 
must fit within the confines dictat- 
ed by DOS — 640K of memoiy. 

Those widely touted ultimate 
solutions won’t help. The latest 
80386 operating environments 
only let you run more, not bigger, 
applications. The promises made 
for OS/2 won’t solve your prob- 
lems of the present either. More a 
religion than an operating system, 
OS/2 still awaits the coming of a 
new world and a new order. 

On the outskirts of DOS, how- 
ever, lies an answer. In August 
1987, a new expanded memory 
specification (EMS) was an- 
nounced, replacing the original 
EMS 3.2 that dated back to Au- 
gust 1985. 

Called either EMS 4.0 or LIM 


with 


LIM 



The nine UM 
4.0-compatible memory 
boards evaluated 
by PC Labs 
will let you break 
DOS’s640K 
barrier 

today as well as 
gear up 
for the move 
to OS 12. 


4.0 (after Lotus, Intel, and Micro- 
soft, the progenitors of the original 
version), the new memory-han- 
dling technique offers a double- 
barreled combination of virtues. 
First, it gives you a huge memory 
area, one that stretches 32MB 
wide — twice the direct addressing 
range of the 80286 microproces- 
sor. Unlike memory handling un- 
der EMS 3.2, both program code 
and data can use the expanded 
memory area under the new ver- 
sion. Second, LIM 4.0 is already 
supported by dozens of applica- 
tions because it’s completely com- 
patible with both EMS 3.2 and the 
enhanced EMS that was originally 
promoted by AST Research, 
Quadram, and Ashton-Tate. That 
means you can put LIM 4.0 prod- 
ucts to work today. 

There’s a catch, of course. 
Making LIM 4.0 work requires 
LIM 4.0-compatibIe hardware. If 
you have a PC, an XT, or an AT, 
you’ll probably need a new mem- 
ory board even if you’re already 
equipped for EMS 3.2. Because 
LIM 4.0 uses new registers and 
different memory-handling tech- 
niques, ordinary EMS 3.2 memo- 
ry products can’t bring many of 
the advanced features of LIM 4.0 
to life. 
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■ LIM 4.0 BOARDS 


On the other hand, EEMS memory 
boards come close enough to meeting the 
demands of LIM 4.0 that you can add the 
power of the new memory standard to 
many of them just with new driver soft- 
ware. 

The situation with Micro Channel 
PS/2s is even more promising. By virtue of 
their built-in memory-banking capabili- 
ties, these machines can be upgraded to 
LIM 4.0 with software (provided you have 
enough memory to begin with). For in- 
stance, the six memory-expansion boards 
for Micro Channel PS/2s previously re- 
viewed by PC Magazine (“Beyond Native 
Memory: Add-in Boards for PS/2 Models 
50 and 60,” March 15, 1988) — AST Re- 
search’s Advantage/2, Cumulus Corp.’s 
CuRAM, IDEAssociates’ IDEAmax/MC, 
Quadram Corp.’s QuadMEG PS/Q, STB 
Systems’ RapidRAM 2, and Tecmar’s Mi- 


croRAM — all can be made compatible 
with LIM 4.0 by adding new software 
drivers. Current versions of these products 
ship with LIM 4.0 drivers. 

All expanded memory products — EMS 
3.2, EEMS, and LIM 4.0 alike— have 
been developed for the same underlying 
reason: the 8088 and 8086 microproces- 
sors used in PCs and XTs are, compared 
with the latest chip designs, severely con- 
suained in their memory-addressing abili- 
ties. Because these chips are endowed with 
but 20 address lines, they can directly ma- 
nipulate only IMB of memory (that is, two 
to the twentieth power addresses). Without 
a clean room, precision tools, and mote 
patience than the most skilled surgeon, it’s 
impossible to graft additional address lines 
onto a microprocessor. 

Expanded memory simply sidesteps the 
address-line limitation. Using techniques 


termed paging and hank switching, it 
makes each existing address line handle 
mote than a single byte of memory. 

In bank switching, memory is divided 
into several banks, each of which is set up 
as if it were the normal memory a.ssigned 
to the microprocessor. An electronic 
switch connects one of the banks at a time 
to the address lines of the microprocessor. 
The microprocessor can read and change 
only the bytes in the currently connected 
bank. That is, each bank is a universe unto 
itself, completely independent of the rest, 
and can occupy the entire address range of 
the microprocessor. 

Paging, a variation on the bank-switch- 
ing technique, is used for all three types of 
expanded memory. In.stead of connecting 
and disconnecting the memory spreading 
across the entire address range of the mi- 
croprocessor, paging moves smaller 
block.s — a mete i6K in each under the ex- 
panded memory specifications — into and 
out of the microprocessor’s memory 
realm. 

Logistics are an important part of all ex- 
panded memory specifications. Two 
quantities must be defined to make the sys- 
tem work across all product lines. Some 
area within the microprocessor’s address 
range must be given over as a paging area, 
where the memory swaps can be made. In 
addition, some means of controlling the 
switch must be standardized. 

Under EMS 3.2, the normal 640K 
base-memory area used by DOS is deemed 
off-limits for paging because in most PCs 
memory is directly connected to the micro- 
processor’s address lines and cannot be 
switched around. Moreover, moving this 
memory could shock programs that might 
suddenly find a block of their code 
switched to never-never land. In addition, 
DOS memory is in short supply as it is; 
prying more bytes from its grasp would be 
counterproductive, particularly for people 
who try to load a dozen terminate-and- 
stay-resident utilities. 

For all of these reasons, the original 
EMS 3.2 requisitioned an area above DOS 
memory but within the megabyte address 
range of the 8088 for its paging. Leafing 
through this stretch can be treacherous, 
however, because IBM reserved all mem- 
ory between 640K and 1024K for specific 
purposes — video memory and BIOS, hard 




The LIM 4.0 Memory Advantage; 
Bigger Is Better 


T hese maps show the difference in the 
amount of mappable memory available 
under the EMS 3.2 specification and the LIM 
4.0 specification. EMS 3.2 supplied 8MB of 
memory beyor>d the 640K limit, while LIM 4.0 
supplies up to 32MB of memory above 640K. 
Both EMS 3.2 and LIM 4.0 call for addressing 
memory in page frames of 64K. As the tinted 
areas indicate. LIM 4 0 offers the ability to map 
any application that resides in memory from OK 


to 884K. whereas EMS 3.2 offered only a 64K 
address range for expanded memory. (In both 
cases, areas above 684K are reserved for ROM.) 
As a result, video driver routines, device drivers, 
network devices, and even LIM 4.0'$ Expanded 
Memory Manager drivers can take advantage of 
this enlarged addressing range. As a practical 
matter, though, you will probably not want to use 
the areas already reserved for display ROM. 
COMMANO.COM. and the DOS worf^system area 


LIM EMS 4.0 Mappable Memory 

Address Segment 


LIM EMS 3.2 Mappable Memory 

Address Segment 

1024K 10000 


ROM BIOS 

1024K 

960K 

10000 

FOOO 

ROM BIOS 



Extra ROM 



Extra ROM 

64K LIM EMS 

^94K 

'68K 

752K 

'36K 

720K 


64K LIM EMS 

EGA ROM 

COOO 

acoo 

B600 

B400 

EGA ROM 

Unused 

Unused 

CGA 

tidA 

Unused 

Unused 

Monochrome 

Monochrome 

EGA and VGA 

640K 

AOOO 

EGA and VGA 



Swappable 

256K 


Swappable 




Conventional 



Conventional 

memory 

OK 

000 

memory 


884K 

784K 

768K 

752K 

736K 

720K 

704K 

640K 


DDOO 

C400 

COOO 

BCOO 

B800 

B400 

BOOO 

AOOO 
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■ LIM 4.0 BOARDS 


LIM-ULATORS: THE NEXT 
BEST THING TO HARDWARE 

You can let your PC take advantage of expanded memory 
without buying an expensive UM 4.0 board. 


L lM-ulators are software-only prod- 
ucts that emulate the operation of ex- 
panded memory boards. Simply by add- 
ing the appropriate entry to your system’s 
CONHG.SYS file and LIM-ulator soft- 
ware, you can add expanded memory to 
your system, drawn either from the ex- 
tended addressing area or from the hard 
disk using virtual memory techniques. 
Five of these products, compatible with 
Version 3.2 of the expanded memory 
specification, were reviewed by Charles 
Petzold in “Emulating Expanded Mem- 
ory; Five Software Alternatives” in the 
March 3 1 , 1987, issue of PC Magazine. 

The complete LIM 4.0 specification 
carmot be simulated, however. Both the 
developers of UM 4.0 (in particular, Lo- 
tus) and the creators of LIM-ulators agree 
that some of the hardware features of the 
new specification cannot be duplieated 
through software alone. 

The chief impediment arises in an es- 
oteric area. “EMS 3.2 left ambiguous 


whether the same page can be mapped at 
two different addresses,” explained 
Rocke Versar, principal of Fort’s Soft- 
ware, publisher of V-EMM, a software- 
only LIM 4.0 emulator. “Version 4.0 
defines how such a mapping must work 
in a way that is totally impossible to do 
only with software.” Currently, few pro- 
grams do such double-mapping, so most 
LIM 4.0 programs will work with soft- 
ware-only emulators written to simulate 
all other aspects of the specification. 

At the time of this writing, only Fort’s 
Software offered a software-only LIM 
4.0 emulator. Current versions of 
V-EMM include individual drivers that 
follow the EMS 3.2 and LIM 4.0 specifi- 
cations. Because of the complexity of the 
new specification and its added memory 
requirements, the company recommends 
using the EMS 3.2 emulator whenever 
possible; the LIM 4.0 emulator only 
when absolutely necessary. 

— WiimL.Rosch 


disk, and network ROM. Nevertheless, in 
most systems large blocks in this address- 
ing range are unused. EMS 3.2 simply 
took over a 64K range for use in paging. 

To control the paging into and out of 
this memory range, all the expanded mem- 
ory specifications pass instructions 
through one of your system’s I/O ports. 
Your computer’s microprocessor need 
only send the page number it wants to the 
port controlled by the EMS board, and the 
appropriate page is switched into range. 
Ingrams that use EMS must, of course, 
know the correct port number to make use 
of expanded memory. 

In addition to these facilities, the ex- 
panded memory specifications also pro- 
vide your system with an extended set of 
commands for streamlining the use of the 
extra memory. The instructions are pack- 
aged as an expanded memory driver, soft- 
ware that’s loaded into your system 
through its CONFIG.SYS file. 

The more complex EEMS system al- 
lows greater versatility by moving 16K 
pages — up to 64 — in and out of the DOS 
area as well as the IBM reserved area. 
Control software that uses EEMS (for in- 
stance, Quarterdeck Software’s DESQ- 
view) is charged with the responsibility of 
making sure programs have all their code 
available when they need it. 

On pre-PS/2 hardware, giving EEMS 
control over DOS memory requires find- 
ing an unused memory area within DOS’s 
640K limit that can be used for paging. 
That means either not installing the full 
640K quota in your PC or depopulating 
(prying chips off) your system board, 
which may waste memory that you’ve paid 
for. While the specification allows access 
to the full 1MB addressing range of 8088 
and 8086 microprocessors, in practice 
EEMS cannot manipulate all DOS memo- 
ry in systems with hard-wired memory al- 
location because some RAM must remain 
conventionally connected to the micro- 
processor to allow it to boot up properly. 
Aecording to most vendors of EEMS prod- 
ucts, keeping 256K of conventional DOS 
memory allows optimal operation. (Note 
that EEMS is a superset of EMS 3.2 and 
will work exactly like it if no DOS-ad- 
dressable memory is available to it.) 

By moving to the DOS area and ma- 
nipulating larger memory blocks, and pro- 


viding additional software support, EEMS I 
added an important ability to ordinary 
EMS: programs could run their code in the 
expanded memory area. 

LIM 4.0 extrapolates further on EEMS, 
making both old EMS 3.2 and EEMS sub- 
sets of itself. It takes advantage of all the 
code-nmning and DOS-switching abilities 
of EEMS and adds the power to handle 
greater memory and greater support of 
multitasking. It allows programs to be 
written that can manage multitasking 
themselves instead of requiring the use of 
special operating environments (for in- 
stance, Microsoft Windows or DESQ- 
view). Programmers benefit from a dou- 
bling of the number of functions built into 
the specification that make taking full ad- 
vantage of the expanded memory ehsier. 

While EMS 3.2 allowed the addressing 


of no more than 2MB per expansion slot, 
LIM 4.0 is virtually unlimited. Its quadru- 
pled capacity (32MB versus the 8MB of 
EMS 3.2) even puts older 8088 micro- 
processors on a par with the abilities of the 
80286 and 80386SX chips. In fact, the 
huge addressing range of LIM 4.0 also 
puts it way ahead of OS/2, which is cur- 
rently restrained by the 16MB limit of the 
80286 chip. Only the 80386 can handle 
more RAM, and using it effectively rez 
quires exotic software indeed. 

THE OS/2 QUESTION Expanded 
memory and OS/2 mix about as well as oil 
and water. Although the two techniques 
for putting more memory at the beck and 
call of your programs are not mutually ex- 
clusive, the results of combining them are 
unlikely to be either pleasant or desirable. 
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A lot of computer 
for your money... 
plus a one-year 
warranty! 



1 

1 






12 MHz 80286 processor 

0 Wail State 

IMB RAM 

1.2MB lloppy drive 

Dual nt)ppy/hard drive 

controller 

200-watt power supply 
Keyboard. 


I 


Bentley~286/12 


Computer Products 


$1095 


Base System . 

• With 40MB HD Seagate®, 28nis . . . $1525 

• With 70MB HD MiniScribe®, 28ms . . $1715 


The Price/Performance Leaders! 




Monographics Card ' 
Text HHxle; 80 col. x 25 
lines; graphics mode; 

720 X 348; parallel 
port $53 


Samsung Monitor 

12" flat screen with 

lilt and swivel base . $95 


Mice-lndispensiblc for 
desktop publishing applica- 
tions. mice provide easy 
cursor movement for a 
variety of sofiu-are packages. 


Mono Combo 

Monographics card and monitor 


l>o 2 itcch’ 

Bus Mouse $89 


$139 


lx.sili-ch C7 
.Serial Mouse $79 



$119 


.MS' Bus Mouse . 

Genius' GM-6 + 

.Serial Mou.se 

with Or. Halo $55 


EGA Card 
640 X 350. 256KB 
display RAM ... 


$159 


EGA Monitor 
I4‘* tube. 13" 

high-resolulion . . . $349 




EGA Combo 

EGA card and monitor. 


$489 



Color Card Color Monitor 

640 X 200 color ^ 

graphics card $53 CGA monitor . . . 


$239 


Color Combo tmo 

CGA card and monitor $289 


Modems-All are compati- 
ble with popular communi- 
cation standards and have 
auto answer, auto redial, 
and auto voice/datu switch- 
ing. External modems 
include LED status indica- 
tors and require modem 
cable for hookup. 

300/1200 Baud 

Internal .Modem $69 

300/1200/2400 Baud 
Internal Modem . . . .$139 
300/1200 Baud 
External Modem .... $89 
2400 Baud 

External Modem . . . $159 


Expansion Explosion! 


XT-MFC-A six-function 
expansion card: 384KB 
RAM. serial port, parallel 
port, game port, clock- 
calendar with batter) 
backup, and utility software. 

Onh- $199 


AT-MFC-for IBM PC* or 
AT*. Up to 1.5MB menhiry 
expansion, serial & parallel 
port. Comes with 0KB. 

Onl\ $110 


EMS-Expanded-Mcmory- 
Spccification card compati- 

MEM-576-Mcm<ir> expan- we with the Lotus/Intcl/ 
sion card that fits in a short Micn>soft memory spccifica- 

slot and supports cither ,ion. Comes with OKB. ex- 

64KB or 256KB chips. pandable to 2MB. Includes 

Comes with OKB. expan- mjiiiy software, 

dabic to 192KB. .384KB or i\' Version 

576KB Only $99 

Only $35 AX Version 

Only $119 

Orchid Tim Tiirbo- Coproces.sors 

80286 processing speed for 8087-3 (5MH/.) $129 

your PC. 8087-2 (8MHz) $159 

C 77 Q 80287-6 (6MHz) $199 

80287-8 (8MHz) $269 

80287-10 (lOMHz) $329 










’ lOMHz 80286 processor 
' 512KB RAM 
' 1.2MB floppy drive 
’ Dual floppy/hard drive 
controller 

' 200-watt power supply 
' Keyboard. 



' Turbo-chatted XT-com- 
patible 8088 processor 
running at lOMHz 
■ 640KB RAM 
' One 360KB floppy drive 
’ Controller 
' Eight expansion slots 
’ 1.50-watt power supply 
' Keyboard. 


tstH — -■] 




1^1 II 


\m 


Bentley-286/ 10 


$995 


Bentley Turbo-10 


Base System . 


$599 


Base System 

• With 40MB HD Seagate, 28nis $1419 * With 30MB HD MiniScribe, 65ms . . . $899 

* With TOMB HD MiniScribe, 28ms $1639 * With 40MB HD MiniScribe, 61ms . . . $959 


Enhance your Bentley with our popular add-on products! 


AT Hard Drives 

• High Quality • I,o\v Price 

• High Performance 

• High Capacity Storage 

• One-Year Limited Warranty 

40IVIB Seagate (28ms) $439 

43MB MiniScribe (25ms) . . . . . $459 

70MB MiniScribe (28ms) .... $649 



Pana.sonic 10921 
Printer-Cosi-cffirc* 
live and fast! Prims 
24()cps draft and 
48cps near letter 
quality. Nine-pin 
print head and parallel 
internee. 

Only. . . $349 



PC Hard Disk Kits- 

Quality hard disk kits for the 
IBM PC and compatibles. 

Each kit includes a half-height 
Winchester hard disk, hard disk 
conirtiller. cables, software, 
mounting hardware, and 
illustrated manual. 

20MB MiniScribe (65ms) 

30MB MiniScribe (65ms) 

40MB MiniScribe (61ms) 

20MB For the Compaq Portable . . . 

360KB Diskette Drives- 

Convenience and ciimpatibility. 

For PCs $99 

For ATs $109 




.\T I/O -Serial port and 
parallel port. 

Only 


$369 

$299 



$59 


PC I/O-Serial. parallel, 
and game port, and clock/ 
calendar with battery backup. 

Only $65 



Computer Products 


1700 Still Mradcm Cine Round Rock. Tx. 7H68I 
Amazing prices on quality computers and add-on 
products. Free UPS gmund shipping in ihc con- 
tinental U.S.A. Thiny-day. money-back guarantee 
(does not include return freight). No surcharge 
for MasterCard. VISA. COD. or cashier's check. 
Rirtune 1(K)0. university, and institution purcha.se 
orders accepted with approved credit. Prices arc 
subject to change without notice. One-year 
limited warranty. 

Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 

Sal. 9 a.m.— 5 p.m. 

Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 

Order Toll Free 

800 - 234-4442 

Tech Support: 512-250-8202 


CIRCLE 275 ON READER SERVICE CARD 







■ LIM 4.0 BOARDS 


. 1 ^ ^ Performance Tests: LIM 


4.0 Boards 


P C Labs tested six PC- and AT -compatible LIM 
4.0 boards using an 6-MH2 ISM PC AT with a 
30MB hard disk and three Miao Channel PS/2- 
compatible boards using a lO-MHz IBM PS^ Model 
60 with 1M8 Of system memory. Test results were 
normalized against Intel's Above Board PS'286 for 
the PC- and AT-ciass boards, and Intel's Above 
Board 2 for the P&2 -compatible boards 

The great difference in performance betv^n the 
fastest and slowest boards was mainly due to the 
presence of extra hardware registers, ff extra 
registers are not present, they must be emulated by 
the software. This may slow the processing of 
certain functions. In some cases, however, 
especially efficient LIM 4.0 software may make up 
for the ^>sence of extra hardware registers 
The fastest PC- and AT-compatiWe LIM 4.0 
boards were AST's Advantage Premium and 
Rampage 286. Mcron Technology's Micron Memory 
Board, and Newer Technology's Concentration 
board Of these four, the AST boards and the 
Concentration board came equipped with extra 
hardware registers. The Micron Memory Board 


turned in very fast times without extra registers 
because its software takes advantage of whole word 
moves, not )ust byte moves 

Among the P&^-compatible LIM 4.0 boards. 
Orchid's RamOuest II and RamOuest Extra were 
considerably faster than Intel's Above Board 2 The 
Orchid boards employ TRAM, or translation RAM. a 
Micro Channel architecture function that alk>ws 
Quick memory swaps with low overhead 

Conventional software memory moves require 
that a stnng.move function be performed to swap 
memory addresses. With TRAM, as implemented by 
Orchid, a dynamic swap may be made with very little 
overhead, resulting in the kirtd of speed that these 
boards yielded in our tests. 

We installed the boards using the default mode for 
most and selecting zero wait states when possible 
Note that running a board at zero wait states 
depends upon your computer's clock speed and the 
memory chip speed of the board This is expiairted 
fully in the documentation that accompanies each 
board 


Advantage Premium 



Chip with alternate hardware registers 


Alternate hardware registers, a major speed- 
enhancer. are implemented on AST's Advantage 
Premium board with this chip. Of the boards 
tested, ortly the AST boards and Newer Techriol- 
ogy's Concentration board were equipped with 
extra registers to handle memory swapping and 
multitasking. 


PC- and AT-Bus Compatible 


Move Test 

128K*byte records 64-byte records 


Performance Times 

(Times given m seconos) 

Expanded to 
conventional 

Conventiorial to Conventional 
conventional to expanded 

Expanded to 
expended 

Expanded to 
conventional 

Conventional to Conventional 
conventional to expanded 

Expanded to 
expanded 

Bocaram AT 

4.45 

4.43 

4.45 

4.52 

6.07 

5.32 

6.06 

6.37 

Above Board PS/286 

4.45 

445 

445 

4 45 

5 89 

5.30 

507 

604 

Concentration 

0.32 

0.19 

0.32 

0.40 

228 

1.09 

236 

3.07 

Advantage Premium 

0.27 

0.10 

0.25 

0.43 

2.14 

1.77 

2.14 

2.67 

Rampage 286 

0-25 

0.10 

027 

0.40 

2.14 

1 79 

2 14 

265 

Micron Memory Board 

0.10 

005 

0.05 

0.10 

2.63 

2.41 

2.65 

3.40 


Above Board 2 

296 

3.02 

300 

296 

4.15 

3.57 

4 17 

4.28 

RamOuast II 

0.06 

0.05 

0.07 

0.10 

1.50 

1.31 

1.53 

1.84 

RamOuest Extra 

0.07 

o.oe 

0.07 

0.08 

1.55 

1.33 

1.57 

1.66 


The LIM 4.0 speofcetion ts implemented through a 
combination oH hardware, m the form of en expanded 
memory adapter board, and aoftware. m the form of the 
EMM. or Expanded l4emory Manager The EMM « a DOS 
device driver that controls and manages access to and 
aBocation of expanded memory It supphes a number of 
services that an appscation can cal upon m order 10 use 
expanded memory 

One of the services that the EMM offers is the Move Memory 
RegKm function By requesting that this service bo 
performed by the EMM. an application can use this function 
to move a block of data without changing the current 
memory map The EMM then takes over and does the actual 
work of moving the btock of data 


The PC Labs Move Test measures how long it takes a 
board s impiementation of the EMM to move a 2S6K btock of 
data using the Move Memory Regwn function The test is 
performed twice, once using smaN records and once usmg 
large records The smaii-record test uses 64 byte records 
and indicates the amount ot function cat! overhead mcurred. 
since the 64-byie move is performed 4.000 times m order to 
move the entire 256K btock 

The large record test uses 128K records and thus is a 
measure of the speed at which the EMM can move large 
muibsegment btocKs of data In this case, less overhead « 
incurred because toe 2S6K btock is moved m two pieces 


The data is moved from expanded memory to conventional 
memory, conventionel to convenbonel. conventional to 
expanded and expanded to expanded memory PorSa-byte 
records, moves from conventional to convenbonel should be 
toe fastest because toe EMM does not have to save the 
Current mappmg context (convenbonal memory does not 
need to be mapped as expanded does) Conversely. 64-byte 
record moves from expanded to expanded should take the 
longest, smce toe current mappmg context must be saved 
and restored This difference is less apparent lor 1 28K 
records, which are moved only twice 

Expanded memory adapters that are equipped with extra 
hardware registers have e performarKe a^antage here 
because the mapping context can be saved end restored 
irom these registers 
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Relative Times 

(Above Board PS/286 ■ 100) 


The Micron Memory Board turned 
in very fast times without extra 
registers because its software 
takes advantage of whole word 
moves, not just byte moves. 


Relative Times 

(Above Board 2 • 100) 


Moreover, the pairing will probably be fu- 
tile. Both require software that’s written 
particularly to their individual standards. 
Since either standard brings your PC all the 
power that you’re likely to need, brewing 
together two levels of complication for no 
additional benefit makes little sense. Ei- 
ther standard lets you break the IX)S 640K 
addressing barrier. Each, however, offers 
its own individualTrenefits. 

Expanded memory gives you the ad- 
vantage of having a base of software that’s 
available now. All existing LIM 3.2 and 
EEMS programs will run under the LIM 
4.0 standard. In addition, LIM 4.0 will en- 
able big applications to run on 8088- and 
8086-based computers, while OS/2 re- 
quires at least an 80286 microprocessor. 
LIM 4.0 also can add its power to other 
PCs for which compatible versions of 
OS/2 are not available. (OS/2 is very hard- 
ware-specific, and nearly every manufac- 
turer’s computers require their own ver- 
sion of the operating system.) In other 
words, today LIM 4.0 allows you a wider 
selection of programs and platforms. 

While OS/2 does let you mn existing 
DOS programs, it forces yrxi to execute 
them in its performance-rt^bing compati- 
bility box. While you can get by doing 
that, you won’t want to use the compatibil- 
ity box for tunning your most important, 
everyday applications. 

The real role of OS/2, as writers have 
been saying for the past year and a half, 
lies in the future. Someday — perhaps 
soon — you may tun into the perfect pro- 
gram, one that does everything that you’ve 
only dreamed was possible before, includ- 
ing multitasking and handling data ele- 
ments of multiple megabytes, and that 
takes advantage of all the programmers’ 
hooks, lines, and sinkers built into OS/2. 
When you find that program, you’ll finally 
be forced to use OS/2. 

While you probably won’t want to 
move your EMS software to the OS/2 en- 
vironment, the good news is that you 
should be able to move these memory 
boards into the OS/2 operation with, at 
most, a DIP switch change. In other 
words, should you decide to make the 
move to OS/2, you won’t have wasted 
money buying a LIM 4.0 board. 

LIM 4.0 boards designed for ATs make 
the transition easily because they uniform- 
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Pinonalmyair LaserJet Series U Printer 
•with HP fonts and memory boards. 



These documents were brought to you 
by Microsoft Excel, Microsoft 
Windows, and the HP LaserJet Series II, 
Pcdntjet and Deftrjet printers. 
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'Ewwo’ldleaders 
desdophigh^ 
©cplosive n#fflal. 



Hewlett-Packard andiMicrosoft 
just took the simple act of commu- 
nication and turned it into some- 
thing a bit more 
powful. 
Dlumination. 
Because to 
us, anything 
worthpresenting 
in a spreadsheet 
is worth presentii^ more clearly, 
more concisely, andmore forcefully. 
Which is exactly what Microsoft* 
Excel and the Hewlett-Padcaid* 
Laser Jet Series n* printer let you do. 

With this powerful combina- 
tion of software and printer, nowit’s 
easier to take common data and 
make it lookanythii^but common. 
With incredibly fle^le font styles, 
font sizes, borders and shading. 
Incorporated into spreadsheets, 
diarts, tables and forms that instant- 
ly make your data say more. Your 
numbers add up to more. Your 


facts, figures and ideas mean more. 

And of course, HP desktop 
plotters and printers, from the 
ColorPro® plotter to the PaintJet,® 
DeskJet™ and LaserJet Series n 
printers, can unleash the potential 
power insideeveiy box ofMicrosoft 
Excel. And vice versa. 

To witness a whole new world 
of spreadsheet output, call us at 
(800) 541-1261, Dept 158 for a 
free copy of our booklet “Of 
Power AndPrinters.” Or simply go 
to your dealer. And see firsthand 
what happens when two explosive 
elements get together. 

And the chemistty ’s just right. 



HP LaserJet Series n Pinter 
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■ LIM 4.0 BOARDS 


ALL IN A DAY’S WORK 

PC Labs UM 4.0 performance tests are as useful as 
debuggers as they are instruments of measurement. 


W hy would seven memory boards 
that passed the PC Labs LIM 3.2 
benchmark tests — and work just fine 
with applications that support LIM 
4,0 — fail our new suite of LIM 4.0 per- 
formance tests? That was the unexpected 
question we had to answer after only In- 
tel’s Above Board PS/286 and Above 
Board 2 turned in satisfactory results on 
our tests. 

The PC Labs LIM 4.0 performance 
tests don't attempt to simulate the activity 
of a real-world application. Instead, they 
start with a set pattern in the physical and 
logical memory pages, set up each LIM 
function, call the LIM Expartded Memo- 
ry Manager device driver, and test the re- 
sults for validity. Apparently, some ap- 
plications that support LIM 4.0 do not 
make use of all of the specirrcation's 
functions. It was when we tested the 
boards' ability to address those functions 
that they fail^. The bottom line: testing 
boards with commercial applications is 
no substitute for a rigorous test barred on 
the specifrcation itself. 

The major failures we found were in 
function 22 (Alter Page Map arrd Jump) 
and function 23 (Alter Page Map and 
Call). These functions enable program 


code to be executed in LIM memory, a 
: technique that is not currently in wide- 
spread use. In the future, however, this 
programming method could be used to 
place the bulk of a terminate-and-stay- 
resident (TSR) program in LIM memory, 
thereby freeing up much-needed DOS 
memory. The errors we encountered 
while testing these functions ranged from 
corrupting the Rags register — a minor 
offense — to crashing the system. 

Upon finding these problems, we 
contacted each manufacturer's technical 
support staff. Any doubts we had about 
j the validity of the test results vanished as 
! each manufacturer sent us an updated 
I Expanded Memory Manager that we 
I could retest. These new versions passed 
all of the tests and are now being shipped 
with the boards. If you already own one 
of these boards, simply contact the ven- 
dor to obtain a software upgrade. 

This type of close cooperation be- 
tween PC Labs and manufacturers en- 
ables us to say that the products we test 
perform according to spec . 

— Stuart R, Greenberg 

! Stuart R. Greenberg is a senior pro- 

! grammerat PC Labs. 


! 


1 


ly allow the allocation of their memory be- 
tween the extended and expanded address- 
ing ranges, and that allocation is hardware 
mediated. In most cases the only change 
you'll have to make is resetting switches or 
running a setup program. 

The software that’s used to set up some 
of these AT-style LIM 4.0 boards poses 
mote perplexing problems. In some cases 
you may not be able to use it at all . For in- 
stance, you cannot run AST's extended- 
memory software emulator because you 
can't use their expanded-memoty driver 
under OS/2. However, AST also allows 
the assignment of its memory to the ex- 
tended area through hardware, too, so the 


board itself will work with OS/2. 

F*roducts that use DOS software only 
for setup, such as Newer Technology’s 
ConcenUation, are merely bothersome un- 
der OS/2. Because the Newer Technology 
setup procedure merely pushes values into 
memory registers rather than running in 
the background, it can be tun through the 
compatibility box. 

Because the PS/2 and OS/2 were made 
for each other, you’d think that problems 
mating the two would be nonexistent and 
that memory boards designed for PS/2s 
will work p^ectly under OS/2. For up to 
2MB, that’s true. No PS/2 memory board 
should have difficulties. 


However, beyond 2MB you can en- 
counter problems. Initially, all memory 
boards stretching beyond that limit would 
not work with OS/2. The trouble — a PS/2 
design faux pas — was located earlier this 
year, and IBM worked with memory 
board manufacturers to ensure the com- 
patibility of their products. That’s one rea- 
son that Orchid's RamQuest Extra has its 
own on-board BIOS. All of the PS/2 prod- 
ucts subject to review here were tested and 
found to function with both OS/2 and LIM 
4.0. 

While applications that run in OS/2's 
extended mode ate as scarce as honest pol- 
iticians. the number of expanded mode 
programs is impressive and growing, with 
new versions of Microsoft Windows and 
Lotus 1-2-3 being of particular interest. 
The recent revision to the Lotus/lntel/Mi- 
ctosoft expanded memory specification, 
from version 3.2 to 4.0. promises that 
more and better tools will soon be in your 
hands. The memory boards examined here 
will put LIM 4.0 power into your PC to- 
day — and give you the memory you need 
for OS/2 whenever you decide to make the 
move. 

PC-andAT-Bus 

Compatible 

AST RESEARCH INC. 

! Advantage Premium 
Rampage 286 

AST Research offers two different LIM 
4.0 solutions for PC- and AT-bus comput- 
ers. The Rampage 286 furnishes l^bit 
memory, and the Advantage Premium 
packs a plethora of ports along with its 16- 
bit RAM supply. Both are products that 
have been upgraded from the earlier 
EEMS specification with new LIM 4.0 
software. (If you already have one of these 
boards and want to upgrade to LIM 4.0, 
the necessary driver is available for a nom- 
inal charge by calling AST’s PC Product 
Support Bulletin Board at (714) 8S2- 
1872.) 

AST’s $495 (with OK) Rampage 286 
relies on DIP switches to assign its memo- 
ry to the DOS addressing range, set the ex- 
panded memory base I/O address, and 
control other functions. A second switch 
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Your Job Just Got Easier 

TDA Keyboard Templates end the frustration of searching through thick and complex 
manuals to find the answers to your software questions. Youll get the answers quickly 
without leaving your desk, the problem, or the program. 

Weather you’re a NOVICE or EXPERIENCED user, TDA Templates 
are easy and there when you need them. 



Mini-Manual" provides 
additional explanations, 
examples, and reference 
information. 


The most often needed^ 
information is right on 
the surface of the template. 

% 

Commands are color- 
coded to indicate when the 
function key is to he used 
in conjunction with the 
Alt, Ctrl, or Shift key. 


rrent Versions Aval&ble'Jor; 

xlPcrfectS.O Micid||ftW(^d 

iMateAdv.il DisplayWriie4 

Lotus 1-2-3 WoidStf 20(K)» 

lantrc . I'mutA ' 


DOS 

dBASE III PLUS 



Blanks - create 
yourowitjSU.^ 

And More! t 


Now For The Easiest Part Of All 


Fils IBM' PC and compatibles. 

Available for both “Original" PC 
and "Enhanced" style keyboards. 

Prices are subject to change without notice. 

OEM, Distributor, Dealer inquires welcome. 


TDA Keyboard Temp|(te Ol^Y $24.95 

(Suggested Retail) 

To Order Call: 


1 - 800 - 423-7140 


Washington Stale Residents Call: (206) 883-6954 

Can't wait? See Your Local Dealer Today! 


m 


TDA. Inc. 

“Answers At Your Fir^wtips’ 
Custom Keyboard Templates Available, 

TheTDATen^)UieSeriesisairsdeinarkorTDA.lnc. tS3S3 N£ 90ih Street Redmond. WA 980S2 All Ri^is Reserved 

AO other product names are (lademarts of their mamifacturen. CIRCLE 234 ON READER SERVICE CARD 



Inter 80286 Based Computer 
Dual Speed6.25-1 2.5 MHz. 0/ 
1 Walt State. Uses latest 
surface mount technology by 
Western Digital. 


Using 256Kor1 MBx9SIMM 
RAM. Expandable to 4 MB. 


BuilMn Paradise EGA 640 x 
480 


4 


Built-in floppy Drive Control- 
ler. Supports 3.5 or5.25 inch 
or drives. 


Built-in hard disk controller. 
MFM type, allow 1:1 inte^ 
leave with a 32K cache of 
static RAM. 


6 


Built-in 2 serial. 1 parallel &1 
P/S 2* compatible mouse 
ports. 


Built-in CMOS calendar/ 
clock & system configuration. 


Introducing the fastest, 
smallest, "all in one" 12.5 MHZ 
lefp 286 Computer. 



Their “options” are our 

built-in “standards”. 286 


* WO 286 Main Board 

* 12.5 MHz 
*640KRAM 

* Hard Disk/ Floppy Controller 

* One 1.2 MB Floppy Disk 

* Phoenix or WD BIOS 


* Mouse Pon 

* Paradise EGA 

* 2 Serial & 1 Parallel Port 
‘Enhanced 101 Keyboard 

* Mini Case 

* Power Supply 


BASIC SYSTEM $1 275 

IF BUNDLED WITH PAGE 
PERFECT AND DR. DOS ADD $120 


Supports 0/S 2' & Novell'. FCC ‘B’ Appfoved 

Music Loop I J ! 

Introducing New Music System 
Loop Music Synthesizer Card 

*•* The Hardware 

Loop Music Synthesizer Card consists of 12 channels (voices) 
stereo music output with 32 preset instruments. It has a built-in 
stereo amplifier to drive speakers, headphones or home stereo 
directly. 

*** The Software 

* Background Music * Animated Play 

* Album Playing * User's Software Interface 

* Composer * Define Instrument 

* Auto Bass Chord Rhythm Compiler * Intelligent Organ 

* Sing-Along * Music Teacher 

$299 value 


$169 with the purchase of any Loop Computer System. 



Configuration Options. 



^RTEX 

Advanced Research, Inc. 

800 - 521-4892 

In CA (714) 835-1919 
Fax: (714) 835-3238 

1111 Town & Country Road, Unit 50 
Orange, CA 92668 


We are committed to offering you the highest quality 
products you can count on. the type of service you 
deserve and the pricing you need: 

• Free One Year Warranty * Free Credit Card Usage 

* Free 30 Day, money back guarantees * Free shipping 
with Prepaid Order Add 2% per order tor shipping and 
handling. All prices are subject to change without 
notice Come to see us at Comdex. 

Booth #R20A(Main HalO 
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AST Research Iik. 

2121 Alton A VC. 

Irvine. CA 927144992 
(714)863-1333 

^ Advantage Premium 
List Price: With OK. S445; with 512K. 

$545; with I MB, $775; game port. $50; addi- 
tional daughterboard with 5 1 2K. $450: 
daughterboard with iMB,S650. 

Requires: IBM PC or compatible. 

6120 NR£ADEflSEnviCECARD 

^ Rampage 286 

List Price: With OK. $495; with 512K. 

$695; with 2MB.SI,l95. 

Requires: IBM PC AT cv compatible. 

In Short: The Advantage Premium is a 16- 
bit memory board with two serial. (Hie paral- 
lel. and (Hie game pon that's set up through 
DIP switches to add 1 MB to ATs ch 2MB 
with optional daughterboard. Can be com- 
bined with several Rampage 2K6 boards fw 
up to 8MB per system. The Rampage 286 is a 
16-bit LIM 4.0--compalible memory board 
that adds up to 2MB. It is set up using DIP 
switches. Up to four boards can be added to a 
system for 8MB expansion. 
ClfCL£TOONREAD£ftSERVI(^C>j^ 


bank allows setting total memory size so 
that you can cram up to four Rampage 286 
boards in a single system (giving you a 
maximum endowment of SMB). You can 
also defeat parity checking by setting an- 
other switch. 

The Rampage 286 includes setup soft- 
ware to allocate memory in the expanded 
range and add entries to your system’s 
CONFIG.SYS file for utility programs. (It 
will also set up emulated extended memo- 
ry for use by the AST utilities that may re- 
quite it.) 

The full-length, XT-height Rampage 
286 board holds 72 sockets physically ar- 
ranged in eight banks, logically in four. 
The board is compatible only with 256-kr- 
lobit memory chips rated at 120 nanosec- 
onds or better, this allows it to be used in 


computers with bus speeds of 8 MHz or 
less, including ATs and the XT Model 
286. Because memory must be added 18 
chips at a time, possible board capacities 
include512K, 1MB, 1.5MB, and 2MB. 

The Advantage Premium ($445 with 
OK) adds up to two serial, one parallel, and 
one game port to the capabilities of the 
Rampage 286. However, its fundamental 
design is quite different. The board itself 
holds only I MB divided among 36 sockets 
for 256-ldlobit DRAM chips. A second 
megabyte, comprising 36 256-kilobit 
chips soldered to a daughterboard, extends 
single-slot capacity to 2MB. (A 512K 
daughterboard is also available.) 

The extra ports of the Advantage Pre- 
mium consume additional glass-epoxy real 
estate, so much that the full-len^ board 
fits only in AT-height computers. Al- 
though you’ll want to put only a single Ad- 
vantage Premium in your computer (other- 


wise you’d waste ports), you can combine 
one with up to tluee Rampage 286 boards. 

Besides the memory configuration 
switches like those used on the Rampage 
286, the three DlP-switch banks of the Ad- 
vantage Premium allow you to selectively 
enable its ports. A bevy of on-board 
jumpers allows you to select which serial 
lines you want active. Software setup for 
the LIM 4.0 driver and AST’s utility soft- 
ware is included. 

The connectors used by the Advan- 
tage’s ports follow the AT standard: serial 
ports use male 9-pin D-shell connectors; 
parallel ports use 25-pin female connec- 
tors. The optional ($50) game port and 
($50) second serial port come with cables 
and connectors that attach to on-board 
headers. Both serial ports use a 16450 
DART (Universal Asynchronous Receiv- 
er/Transmitter) chip, same as the AT. 

All three boards share the same Super- 


FEATURES SPELL PERFORMANCE 

You can get by with a board that doesn’ t provide all the 
features of the LIM 4 . 0 spec, but would you want to ? 


L IM 4.0 can be both versatile and 
adaptable, which is both a strength 
and a weakness. As a standard, it assures 
you that any LIM 4.0 software product 
will work with any LIM 4.0 hardware 
product. But its very flexibility means 
that not all applications will run optimal- 
ly on all memory boards. 

The LIM 4.0 standard allows the ex- 
panded memory driver to match the facil- 
ities that its associated memory board 
provides to the requirements of the soft- 
ware you want to run. The driver makes 
allowances so that a memoiy board does 
not have to provide all the features that 
LIM 4.0 allows in order for a given appli- 
cation to woik. 

For instance, a LIM 4.0 memory 
board need not be able to page through all 
1MB of the real-mode addressing range 
of Intel microprocessors. It could be re- 
stricted to the four-page limit of EMS 
3.2. LIM 4.0 software will still work on 


the board because its LIM 4.0 driver ac- 
comnKxlates the limitations of the hard- 
ware, helping the software do what it can 
under those constraints. 

The bottom line is that the LIM 4.0 
board that lacks some of the features of 
the specification will work, but it won’t 
deliver full performance. It may have to 
do a lot of fancy footwork and juggle 
dozens of pages into the four available 
slots, stealing your software’s speed. 

Such differences between LIM 4.0 
boards will not show up when you tun 
programs that take advantage of the EMS 
3.2 specification. That software will 
have everything it wants waiting for it 
even in a minimal LIM 4.0 implementa- 
tion. Performance degradation is likely 
to show up when you try to run newer 
software that has bran written to the LIM 
4.0 standard, particularly operating envi- 
ronments and programs that provide 
multitasking. — ^Winn L. Roseb 
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■ LBVf 4.0 BOARDS 


Pak of utilities (disk emulator, print spool- 
er, and others), design quality, workman- 
ship, and LIM 4.0 driver. All but the last 
are up to (or even set) today’s industry 
standards. In the PC Labs 128-Kbyte and 
64-byte Move Tests, the boards turned in 
very respectable results. Choose these 
boards for their full LIM 4.0 support, good 
performance, and quality — not for price. 

BOCA RESEARCH INC. 

Bocaram/AT 

Designed to fit the 16-bit AT bus, the full- 
length $225 (with OK) Bocaram/AT is 
compatible not only with ATs and their 
compatibles but also, because of its low 
height, with the XT Model 286. Fully 
stuffed, the Bocaram/AT can bless your 
system with up to 2MB of extended mem- 
ory; up to 2MB of that can be assigned as 
expanded memory under the LIM 4.0 
specification. 

This memory is airanged in eight banks 
of nine parity-checked DRAM chips. Be- 
cause of its 16-bit nature, banks must be 
filled in pairs. All banks except for the first 
two use 256-kilobit chips rated at 150 
nanoseconds or faster (the review unit was 
equipped with KXTns. chips). 

The first pair of banks is optionally able 



BiwaranVAT 
B<x'a Research Inc. 

6tOI Congress Avc. 

Boea Ralon. FL 33487 
(407)997-6227 

I.Bt Price; With OK. $225; with 128K. 
$275; with 512K. $445; with 1MB. $695; 
with 2MB, $1 .195; with 4MB, $2,295. 
Ke<|uircs: IBM PC AT, PC-XT Model 286, 
orcompalihle. 

In Short: A full-length, XT-height memory- 
only board for the 16-bit AT bus that adds up 
to 2MB of LIM 4 .0 metrarry or 4MB (using a 
daughterboard ), in a single slot. 
CIRa.ETt)40MHEAt3ErrSERVICeCArrD 


to handle 64-kilobit chips, which are put to 
use when backfilling ATs with 512K of 
RAM on the system board. While 256-ki- 
lobit chips can be used in these sockets, the 
Bocaram/AT cannot divvy up the capacity 
of these chips between convention^ and 
extended memory. Consequently 384K is 
lost in the backfill operation. 

Minimum board capacity is either 
I28K or 512K, depending on the chips in 
the first two banks; maximum capacity is 
2MB. Additional extended or expanded 
memory can be added in '/r-MB incre- 
ments, up to their respective limits. 

A $125 (with OK) daughterboard, al.so 
with a 2MB capacity, can be grafted onto 
the Bocarairr/AT to increase the capacity 
of one slot to 4MB (of which only 2MB 
can be LIM 4.0, according to the compa- 
ny). The daughterboard mates with two 
headers on the Bocaratrr/AT, component 
side to component side, and receives no 
other physical support — a somewhat flim- 
sy arrangement. 

You use two banks of DIP switches and 
two jumpers to set up the Bocaram/AT. 
The switches and one jumper configure the 
base address of the board and the division 
of its memory between extended, expand- 
ed, and conventional memory. (Dther 
switches determine EMS base and frame 
addresses. The other jumper adjusts the 
Bocaratrr/AT to the sp^ of the host sys- 
tem by adding wait states. 

The board will operate with no wait 
states at up to 12 MHz. and at up to 20 
MHz with wait states — but presumably 
not with the 150-ns. chips the factory rec- 
ommends, In testing, the Bocaratrr/AT, 
like the Intel Above Board PS/286, yielded 
some of the slowest results in both the 1 28K- 
byte and 64-byte Move Tests. 

Boca Research packages the Boca- 
ram/AT with software that will automati- 
cally install the LIM 4,0 driver. Other sup- 
plied software includes a RAMdisk and 
setup program, a printer spooler, drivers 
for older expanded-memory versions, and 
two test programs. The version of the soft- 
ware we tested — version 1.4 — failed to 
correctly perform four LIM 4.0 functions. 
After we notified the company of these 
problems, Boca Research maxle the requi- 
site corrections to its software. A new re- 
lease, Version 1.5, is available free to all 
registered users. 


The vendor also offers a similar board, 
the Bocaratn/30, which is designed to add 
up to 2MB of EMS memory to the PS/2 
Models 25 and 30. It's equipped with an 8- 
bit data bus and rated at 1 2 MHz maximum 
speed. 

The engineering, design, and manufac- 
turing quality of the Boca boards rate as 
top-notch. Documentation deserves a big 
OK — hardly exemplary, but enough to 
muddle through with. For its price, the Bo- 
caram/AT rates as a bargain. 

INTEL CORP. 

Above Board PS/286 

If there were an award for the most mis- 
leading product name, Intel’s Above 
Board PS/286 would be a prime contend- 
er. The $695 (in minimal 51 2K configura- 
tion) board is not meant for the IBM PS/2 
series of computers, nor is it restricted for 
use with machines based on the 80286 mi- 
croprocessor. 

The former part of the moniker can be 
explained — the “PS” stands for “Parallel 
and Serial” ports, with which the board 
comes equipped. (An optional second seri- 
al port costs $ 1 00. ) A similar product with- 



Above Board PS/286 
Iniel Corp. 

PCEO ( Ffersonal Computer EnhaiKxmenl 
OperatKm) 

5200 NE Elam Young Pkwy. 

Hillsboro. OR 97124-6497 
(800)5.t8-3373 

List Price: With 5 1 2K . $695: with 2MB. 

SI ,595; daughterboard with 512K. $545; 
second serial port. $100 
Requires: IBM PC. PC-XT. PC AT w com- 
patible. or IBM PS/2 Mixlcl .tO. 

In Short: The Abi>vc Board PS/2H6 features 
LIM 4.0supp4>rt and wofk.s in both 8- and 16- 
bit computers. Parallel and serial ports are 
standard. 

CWCLE 708 ON REAEJER SERVICE CARO 


PC MAGAZINE ■ O C T O B E R 1 I. 1 9 8 8 
236 




X ut a whole team of specialists to work 
for you by just saying "yes" to PC Magazine. 

At PC Labs— the foremost independent 
testing laboratory in computer publishing- 
our team of experts work around the clock 
to evaluate the new products you want to 
know about. They maintain the latest and 
most sophisticated testing equipment to put 
PC products through their paces. In fact, 
our benchmark tests make the industry 
standards. 

Making the right buying decision is 
critical. You must keep up with the mind- 
boggling array of new PC products and 
new technologies. So drni't make a move 
without consulting PC Magazine. 

Say "YES" to PC Magazine and get our 
team working for you. 


PUT US TO W(»K AND GET A 
FREE UTILITIES DISK 
WITH YOUR miD SUBSCRIPTION 


Your FREE PC Magazine Utilities 
Disk, Volume 1 provides you with a 
collection of 36 tested, 
ultra-powerful utili- 
ties— the very best of 
PC Magazine's pro- 
l gramming columns. 

Available only to 
new PC Subscribers. 
It's free with your paid subscription to 
PC Magazine. 


Say The Word, And All These 
Specialists Will Be Working For You 


Special Introductory Offer! 

Subscribe to PC MAGAZINE today. You'll 
save up to 60% off the annual single-copy 
price— and get your Utilities Disk— FREE! 

■ One year (22 issues) only $31.97. 
SAVE51%! 

■ IWo years |44 issues) only $51.97. 
SAVE60%! 


For fast service 
call 

1 - 800 - 525-0643 


Savii^ based m newsstand price of S2^5 per 
issue. Basic annual subscription price is $44.97. 




Software Excitement's 
User-Supported Collection 

TOP 40 DISKS 

For IBM PCs and Compatibles 


$275 „„ $325 

Ten or More Less Than Ten 


Same-Day Shippinp 
Your Satisfaction Guaranteed! 


BUSINESS/ACCOUNTING/HOME FINANCES 
Q Home Budget Manager— Helps you to design a 
budget and to track your personal flnartces 
Q E*Z Forms-Make any type of business tormi 
Q PC*General Ledger-Complete GL package 
Q Stock Itader- Does daily chads, graphs, artd anal- 
ysis for alt your stocks! 

jjS] PC^alC^ -All the features of the big-name spread- 
sheets Will impod Lotus 1-2-3 worksheets (3 disks) 
Q Home Inventory -Track your personal items 

□ Small Business Accounting -A complete 
package— perfect for retail or service firms 

Mr. Bill-A very complete billing system (2 disks) 
DATABASE/WORD PROCESSING 
Q] PC'FlIe'e —One of the most complete and power- 
ful DBase systems available (3 disks) 

□ Mail Master -Full-featured mail list manager 
[2] PC'Write-A complete word processing system 

VERY POPULAR (2 disks) 

Q Letter Writer -Perfect for mail merge! 

□ NY-Word-Has all the features you need! 

EDUCATION 

□ World— Teaches the countries, capitals, etc. 

□ Typing Tutor— improve your typing skills 

12] Lotus Learning System-Master Lotus 1-2-3 
(Lotus 1-2-3 or Pfj-CalC't- recommended) (2 disks) 

□ Geography -A geographical trivia game 

□ BibleO-Test your Biblical knowledge 

□ Spanish I— Beginning Spanish for the student 

□ Math Tutor-A fun way to learn for kids S-12 

□ Computer Tutor -Teaches a new user about how 
to use the computer and basic DOS commands 

UTIUTIES/APPLICATION8 

□ MasterKeyS-Like Nodon utilities, only betted 

□ Banner Maker-Make your own customer banners 

□ Desk Commando— Lots of S<dekick-iike utilities 

□ AutoMenu-Load programs from your hard disk 
from a menu with a single keystroke 

□ SimCGA & HGI8M -These programs allow a 
monographics system to run many color programs 

□ Piano Man-Play and edit music with your com- 
puter keyboard or en|oy the sample songs 

□ Fast Copiers— Several super-faet copiers! 

GAMES 

□ Striker-Helicopter attack game RISK is also 
included (CGA)’ 

□ Diamond Master Baseball-A great strategy- 
type basebaJi game with complete instructions on disk 

□ Q'Bert-Piay this and many other included arcade 
games for hours' (CGA)' 

□ Backgammon — Play against the computer 

□ Wheel of Misfortune-Sorry, no Vanna. but It is 
a great version of the game 

12] Trivia Towers -a great trivia game for 2-6 players 
or teams (2 disks) 

□ Kid Games-Several fun and educational games 

□ Master the Market -a fantastic stock market 
game that is much better than the popular Millionaire 
game (CGA)’ 

□ Monopoly-Great color, sound and graphics 
(CGA)’ 

□ JetSet-The famous let flight simulator 

□ Hopper-Just like the famous frogger game 

□ Blackjack and Poker— Save hundreds-play at 
home! 

’Color Graphics Adapter card required 


Free cataloq with order or request 
3 V 2 " Format — add SI. 00 per disk 


SOFTWARE EXCITEMENT 

“Service with Excellence" 

P.0, BOX 3072. CENTRAL POINT. OR 97502 

No. of disks Cost of Disks $ 

Shipping Info Shipping $ 

i-4-8dd*2 Total enclosed $ 


5+-FREE 


MAIL ORDERS Use sepa- 


UPS 2nd Day-add S3 rate sheet— include phone 


1-800-444-5457 

1^^" CALL TODAY! 
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out ports is dubbed merely the Above 
Board 286. While, in truth, either will 
work with 80286 computers, these memo- 
ry/multifunction boards can also endow 
the PC and its 8088- or 8086-based kin 
with expanded memory. 

The basic board runs the full length of 
any XT-height expansion slot. Although it 
is equipped with an AT-style 16-bit edge- 
connector, Intel provides a simple jumper 
that converts the board to 8-bit operation, 
the exUu connections dangling outside the 
host machine’s bus connector. 

The RAM on the Above Board — eight 
socketed nine-chip banks stuffed cheek-to- 
jowl with virtually no space in be- 
tween — can be assigned to any standard 
memory class: conventional, expanded, or 
extended. Of course, extended operation is 
not possible in 8088 machines, which can- 
not address RAM above 1MB. 

The Above Board itself holds 2MB of 
256-kilobit DRAM chips. A piggyback 
memory daughterboard pushes the possi- 
bilities to 4MB. At minimum, two nine- 
chip banks — 512K RAM — must be in- 
stalled. Adding more chips permits any 
5I2K increment between that minimum 
and the board’s 2MB maximum. 

Intel rates the Above Board for use in 
80286-based computers operating as fast 
as 12.5 MHz. In 8088-based computers, 
the speed limit is 8 MHz. For operation at 
speeds above 10 MHz, Intel recommends 
using chips rated at 120 ns. or faster. The 
review sample arrived equipped with 70 
chips rated at 120 ns. and two at 150 ns. 
Evidently, you can mix chip types as you 
please — at least Intel does. 

The Intel Above Board PS/286 tied 
with the Bocaram/AT in turning in the 
slowest results on both of the Move Tests. 
Similarly, the Above Board 2, which is de- 
signed for the PS/2 line, was considerably 
slower than its competition in that product 
category. 

As with most of today’s state-of-the-art 
enhancement products, the Above Board 
has no switches or jumpers for setup. In- 
stead. you run a menu-driven installation 
program called SETBOARD, which as- 
signs memory types, sets base and I/O ad- 
dresses for expanded memory, and sets up 
the serial and parallel ports. A second pro- 
gram, INSTALL, handles the software 
part of installation, adding entries to your 


AUTOEXEC.BAT and CONFIG.SYS 
files to set up the print buffer, RAMdisk, 
and expanded memory. It even copies the 
Intel software to your hard disk. 

The serial and parallel ports follow AT 
practice. The serial port is equipped with a 
male 9-pin D-shell connector on the card- 
retaining bracket. The 25-pin female D- 
shell connector of the parallel port is just 
below. The second serial port is available 


■ The design and manu- 
facturing quality of the 
Above Board PS/286 
are beyond reproach. 

only as a header on the card itself and re- 
quires an adapter and connector. Adding 
the second port also requites a second 
UART (Universal Asynchronous Receiv- 
er/Transmitter) chip. 

The design and manufacturing quality 
of the Singapore-made board are beyond 
reproach. The documentation is also very 
good, divided into sections for beginner 
and expert levels. 

Although the Above Board PS/286 is a 
software upgrade of Intel’s EMS 3.2 prod- 
uct. it is fully compatible with the LIM 4.0 
specification. In fact, both the Above 
Board PS/286 and Above Board 2 were the 
only products of this group that, on the fust 
try, did not fail to perform any of the func- 
tions we tested. If you can live with the 
board’s slow performance, you can count 
on its conforming to the LIM 4.0 spec. 

MICRON TECHNOLOGY INC. 

Micron Memory Board 

Micron Technology is America’s premier 
memory maker, the only U.S. company 
that still makes virtually nothing but 
DRAM. The memory-only Micron Mem- 
ory Board is exactly the kind of product 
you’d expect from Micron’s systems divi- 
sion: simply a vehicle for putting its chips 
to work in an AT expansion slot. 

Micron is so intent on selling you its 
chips that you can’t buy the board by itself. 
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THE WORLD’S 
BEST-SELUNG 
DRIVE 


THE ST225 


Proven reliability. That’s the reason Seagate’s 20 MB half-heiglit hard 
disc drive is so popular, with over 3 million sold in less than three years. 

Who proved it? Millions of computer users around the world. They’ve 
lienefited from our continued design and manufacturing improvements. 
And they’ve proved that the ST225 has an MTBF of ;30,000 hours. 

Which means years of uninterrupted [)erforman<’e. And a disc drive 
you can rely on. 

Reliability has helped make Seagate the world’s leading independent 
manufacturer of 514" and 314" hard disc drives. 

If you’re looking for a proven 20 megabyte drive, ask for the ST225. 

Cidl Seagate at 800-468-DlSC. Put the best seller to work for you. 


^Seagate 

The first name in disc drives. 
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It’s only available equipped with factory- 
supplied chips — $700 with 1MB, $975 
with 2MB. You can add a daughterboard 
and stretch the price and capacity to 
$1,799 for 4MB. 

In any of its incarnations, the Memory 
Board will support the LIM 4.0 spec as 
well as its included EMS 3.2 and EEMS 
standards. The board can also backfill con- 
ventional memory from 256K or 5 12K, up 
to 640K, and divide its remaining capacity 
between extended and expanded memory 
in any way you want . 

The Memory Board is a full-length, 
XT-height card made to fit low-rise ma- 
chines like the XT Model 286. It’s made to 
use only 236-kilobit chips, and in 2MB 
dress (as the review unit was received) all 
memory chips are soldered. The I MB ver- 
sion has four nine-chip banks soldered to 
the board and provides an equal number of 
sockets for expansion. Micron supports 
the installation solely of its own ^6K 


DRAM products in these sockets (al- 
though other makers’ chips will work). A 
piggyback board can add 2 more MB of 
extended memory to the EMS board. All 
memory is parity-checked. 

Micron rates its EMS board’s speed at 8 


MHz with zero wait states or 1 2 MHz with 
one. Zero- wait-state operation can be de- 
feated by software command during setup. 
On the 128-Kbyte Move Test, the Memo- 
ry Board was one of the fastest performers. 
However, on the 64-byte test the board 



Mtcrwi Memory Board 
Micion Technol^ Inc. 
Systems Group 
2805 E. Columbia Rd. 


Boise. ID 83706 
(800) MICRON- 1 
(208) 386-.38(X) 

l.lsl Price; Wilh I MB. S70(); willi 2MB. 
$975; with 4MB. SI. 7')9. 

Rcijuirn: IBM PC AT. PC-XT M.kIcI 286. 
or I6-bil compatible. 

In Short: A menwiy-only Niard that packs 
up to 2MB (4 wilh optional daughlerboardlof 
16-biI memory into a full-length. XT-size 
sirs. 
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The Panasonic Boom: the next g eneration in business. 

“Let’s face ft. If you’re not using a scanner 
to get the work in, then if s taking too much 
time to get the work ouL’’ 



Panasonic 

Office Automation 


Copiers, Typewriters, Peripherals, 
Printers and Facsimilies. 
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YouVe invested a lot in Desktop 
Publishing software, graphics and color cards, 
fancy printers. But if you're only using your 
keyboard or mouse, you're not using you're head. 

With a Panasonic Image Scanner, 
you input text and graphics directly. And you can 
scan at 400 dpi resolution, so you're looking 
at crisp, dear images— significantly sharper 
than the general standard ol 3IW dpi. 

But you're not saCTlfcing speed. 
Depending on the software and hardware, you 
can scan a letter size page in under 10 seconds 
(significantly faster than the average of 20 
seconds for other scanners). 

The FX-RS505 and FX-RS506 also 
feature a flatbed design that accommodates 
books, flats, photos, blue prints and legal docu- 
ments. The FX-RS506 does it with 16shades 
ol grey, tor superb contrast and definition. It 
even has an optional document leader. 

Both models support leading DTP and 
OCR software like PageMaker, Ventura Pub- 
lisher, Spot and Advantex And the FX-RS506 
comes with Scan-Do Software running under 
the Microsoft Windows Environment 

The F^nasonic FX-RS505 & FX-RS506 
Image Scanners Two ol the best values 
in Desktop Publishing. And two of the many 
w^ we're making our name felt around the 
office, texJay. 

For the name of your nearest dealer, 
calltoll-free 1-800-PIC-8086. 

The toUOMing are trademafi<$ of their respectw 
companies: f^geMahei- Aldus Corp . Ventma 
Pubrishef-ventuTaSoltwafe,lnc:SPOT‘ITagstalf 
Engineenng:Advantex-Solution Technotom, 
Inc: Scan-Do-Hammedab CorprMicroson 
and Wnricws-Microsolt Corp 
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dropped back to the mid-range. 

As with PS/2s, all operating parameters 
of the Memory Board are set through soft- 
ware. in this case using Micron's own pro- 
gram. Menu-driven, it allows fast and con- 
venient selection of the frame and I/O 
addresses used by the board, oversees the 
functional division of its capacity, and 
handies testing. As with PS/2s, bad mem- 
ory areas on the Memory Board can be 
mapped out of use. and parity checking 
can be disabled. Micron also includes 
three EMS drivers (one each for the major 
specs— EMS 3.2, LIM 4.0. and EEMS), a 
RAMdisk. and a printer spooler. 

The software we tested. Version B4. 1 , 
failed to perform two LIM 4.0 functions 
and caus^ the system to cra.sh when it 
tried to accomplish 128-Kbyte moves. Af- 
ter we called Micron, the vendor sent new, 
improved software. Version B4.2. The 
new version should be available by the 
time this article hits the newsstands. 


The documentation offers an unusually 
good explanation of the various types of 
memory used in IBM computer systems. 
Other than its resemblance to the printshop 
work of a high school vocational-educa- 
tion class, the manual rates as quite good 
overall. Workmanship on the board itself 
is as good as any. and better than most. 

The strong point of the Micron Memory 
Board is its configuration flexibility; its 
weak point, the limited chip and capacity 
choices. If you don't mind dealing in 
megabyte (today, that's about $500) incre- 
ments. you'll find the Micron Memory 
Board a useful choice. 

NEWER TECHNOLOGY 

Concentration 

Once you appreciate the amount of memo- 
ry Newer Technology's Concentration 
board shoehorns into a single AT expan- 
sion slot, it's name doesn't sound a bit un- 


usual. One Concentration can pack up to 
32MB — twice as much as the 80286 mi- 
croprocessor in such computers can direct- 
ly address. Software from Newer Technol- 
ogy and the LIM 4.0 standard can put 
every byte of that horde to work. 

Basically a memory vehicle, the Con- 
centration can be outfitted in one of two 
ways. For those who favor injecting then- 
own RAM. the board is available decorat- 
ed with 16 SIMM sockets, allowing you to 
plug in up to 16 IMB modules. If you pre- 
fer sheer quantity to flexibility, the factory 
will solder down a full 32 I MB SIMMs for 
the maximum board memory. The rea.son 
for this twofold strategy is simply that 
sockets require more room than SIMMs 
alone. 

The board itself supplies nothing but in- 
terface circuitry and memory. Even the 
LIM 4.0controller is an optional daughter- 
board called a Memory Mapper. 

Even if you don't opt for the full Con- 
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cenlration of 32MB, the daughtertraard is a 
worthy addition. It's designed to squeeze 
the most that the specification allows, us- 
ing multiple hardware registers for greater 
performance. 


Newer Technology also supplies its 
own RAMdisk program, which it claims is 
substantially faster than the VDISK pro- 
gram included with PC-DOS. In addition, 
the Newer Technology RAMdisk can take 


advantage not just of the full memory of 
one Concentration, but also it can logically 
link four Concentrations together to pro- 
duce a massive 128MB virtual drive. 

The memory of the Concentration can 
be split between conventional, expanded, 
and extended during its setup procedure. 
Memory can also be used to b^kfill sys- 
tem boards starting at any 1 28K boundaiy . 
Backfilling from the 256K boundary of the 
host system (and the removal of the host 
memory chips from the address range 
above this boundary) is recommended for 
best possible LIM 4.0 operation. 

For all of the technical finesse of the 
Concentration, its performance on the 64- 
byte Move Test proved lackluster. The 
board fared better on the 1 28K-byte move 
test, ranking with the fastest of its competi- 
tors. 

Originally, we found that the board's 
software — Version 1 .04 — failed to per- 
form nine LIM 4,0 functions. Newer 
Technology sent us new software that cor- 
rected these problems. A new release. 
Version 1 .05, is being automatically sent 
to registered users. 

The Concentration itself is a single full- 
length. XT-height expansion board that 
uses the AT-style 16-bit data bus. Except 
for memory, its active components use 
surface-mount packaging. Its layout is 
marred by a number of wire jumper circuit 
“fixes," an add-on capacitor, and small 
wire loops substituting for an unneeded re- 
sistor network. 

You set up the Concentration through 
software, except for setting a single 
jumper that determines whether 256K or 
I MB SIMMs are used on the board. All 
SIMMs on the board must be of the same 
capacity. 

You must set another jumper only if 
something goes awry with the board's 
electronic memory that interfetes with the 
operation of the host system. Shorting 
these jumper pins resets the Concentra- 
tion's EEPROM memory to the factory de- 
faults. 

The sehip software allows you to select 
operating parameters, including the num- 
ber of wait states it injects into each micro- 
processor cycle. Newer Technology does 
not recommend any speed limit or wait- 
state setting. Instead, its documentation 
recommends a trial-and-error ap- 
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SIIG^ offers three vital links: 
systems, LAN products and people. 


You get more than high 
performance 286 systems, 386 
systems. Arcnet and Ethernet 
products from SIIG. SIIG 
connects you with our innovative 
desim engineers, dedicated 
production technicians, 
concerned technical support 
personnel, knowledgeable sales 
representatives, distributors 


and dealers. Let SIIG's people 
link solutions to your needs. 

WSllG.tnc 

5369 Randall Mace, Fremonu CA 94538 
Telephone: (415) 657-0567 
Fax: i4I5)657-5%2T1x: 49W250SUNTEK 
Fan *88 COMDEX Boo(h«B932 





Concentration 

Newer Technology 

1 117 S. Rock Rd..#4 

Wichiut. KS 67207 
(316)685-4904 

list Price: With OK. S525; Memory Mapper 
Board (UM 4.0 suppon). $150; 256K SIMM 
memory module. $135; 1MB SIMM memo- 
ry module. $575 

Requires: IBM PC AT or compatible. 

In Short: This memory-only board allows 
for complete software setup of all parameters 
and provides LIM 4.0 compatibility with its 
optional Memory Mapper Board. 
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proach — step down from the fastest speed 
until you find one at which the board oper- 
ates reliably. 

Overall, the documentation is terse but 
adequate and has a professional look — an- 
other triumph of desktop publishing. 

The Concentration earns high marks for 
its capacity, performance, and full imple- 
mentation of the LIM 4.0 specification. It 
needs only about one more iteration of cir- 
cuit-board design refinement and, per- 
haps, quicker LIM 4.0 driver software. 

MicroChannel 
PS/2 Compatible 

INTEL CORP. 

Above Board 2 

From the company that was one of the in- 
ventors of the EMS standard, you should 
expect an inventive product. Instead, the 
Intel Above Board 2 is slightly quirky and 
a bit of a throwback, although it’s entirely 
workable as a memory enhancement for 
your PS/2 Model 50 or 60. 

The $445 (with OK) Above Board 2 is 
fundamentally a platform for 2MB of 
memory. It contains eight sockets for 


Finally ... a low cost, high speed 
copier for 5V4 and 3V2 inch diskettes! 



Attach a Victory VSOOO 
Autoloader to your 
IBM/PC or Apple/ 
Macintosh, enter one 
or more copy jobs, and 
walk away! The sys- 
tem automatically 
copies 5V* or 3W inch 
diskettes— up to 180 
per hour. Switching 
the copy drive takes 
less tt^ two minutes. 

Copy Formats 
Flawlessly. 

Victory's Auto-Dup"* 
software ct^ies dtffer- 
ent formats or you can 


build your own format. 
Auto-Dup tests the 
quality of each copy, 
sorting diskettes into 
one of two output bins. 

Do-It-Yourself 

Servicing. 

The Autoloader’s 
simple component de- 
sign and diagnostics for 
clicking drive align- 
ment ai^ speed ^ow 
you to maintain the 
system without outside 
service. 

Call(800>421-0103. 
And ask about Victory’s 
family of affordable Au- 
toloaders that support 


Hard Drive Back-Up, 
Serialuation, and Cus- 
tom Label Printing. 



ENTERPRISES 


T»cKnology. Inc. 

Victcxy Plaza 
1011 E. S3Vi Sueet 
Austin. TX 78751-1728 
(512) 45(M)801 

In Eunipe cni BFI: Pw« 
4S33013f. FrwMun <4»«Cr74) 
2T0SI. Loodoa (44-1) 941-406& 
MIm I3»-2) 3310QS3S. Scoddwfcn 
(4MI 7S47460. Madnd (34-1) 
2U8SQ3. 
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FREE! 

Work better with your 
computer! Catalog of 
over 2,700 support 
products shows how. 

Timesavers, spacesavers, money- 
savers, sanity savers! Find them all each 
month in the Inmac catalog. 

See flexible disks to furniture, print 
spoolers to plotter supplies, cables to 
cleaning kits— over 200 pages of quality 
products! And each is photographed 
and explained so clearly, even begin- 
ners learn how to buy wisely. 

You get timesaving hints, technical 
help 1^ phone, same-^y shipment, free 
trials, l-year-to-Ufetime guarantees, and 
Inmac's 10 years of experience. 


CALL TOLL-FREE TODAY! 
1 - 800 - 547-5444 



C>r fill out & matl the coufvn /v/ou’. 

Get the most from your 
computer . . . subscribe 
to the Inmac catalog! 



Inmac, 2465 Augustine Drive, Santa Clara, CA 95054 


Name 


Company 


Mail Slop/Suite/Dep(./Bldg./Ap<.# 


Street Address 


City 
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State 


Zip 



r Zero. 
Learning 
Qurve"^ 


SPF/PC 


“The best editor by far for 
MVS programmers.” 

AT&T. White Plains. NY 

“This product is superb! There 
is absolutely no learning curve 
if one is already familiar with 
IBM’s mainframe ISPF.” 

Readers Digest, 

PleasanrviUe, NY 

“SPF/PC is probably the most 
outstanding utility we have.” 

USAF, Pentagon, 

Hitshington, D.C. 

“With 15 years of mainframe 
programming, I find SPF/PC 
to be the friendliest software 
on the PC.” 

Dun & Bradstreet, 

Basking Ridge. NJ 

“Your product allows our 
programming staff to move 
from our IBM mainframe to 
PC’s very easily, saving us time 
and money.” 

Certified Grocers of California. 
Los Angeles 

Want more proof? Call or write 
for a free demonstration diskette. 

SPF/PC, so much like the 
mainframe you’ll forget you're 
editing on a PC. 


Command Technology 
Corporation 

1900 Mountain Blvd., Oakland. CA 9461 1 
Telepone: (415)339.3530 
Telex: 509330 COMMAND TECH 
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256K SIMMs. Because of the 16-bit na- 
ture of the Models 50 and 60, SIMMs must 
be added in pairs. This arrangement allows 
Above Board capacities from 512K to 
2MB in 5 1 2K increments. The board can- 
not use I MB SIMMs. 

Unlike more-conventional products 
and somewhat at odds with the PS/2 phi- 
losophy, the Above Board 2 requires you 
to set on-board DIP switches to reflect the 
number of SIMMs installed. After you do 
that, hardware installation is much like that 
of any other PS/2 add-in. Ju.st run the setup 
procedure on your system Reference Disk. 

Once the hardware is installed, you can 
bring the EMS memory to life by running 
Intel's setup program, SoftSet. The menu- 
driven software automatically copies the 
Intel support programs to your hard disk 
and gives you menu-driven control over 
setting up EMS, a printer spooler, and one 
ortwoRAMdisks. 

Intel allows one other option. You can 
substitute 1 MB of the RAM on the Above 
Board 2 for the planar board memory in 
your PS/2. Ordinarily that would not con- 
fer a big benefit. However, when the 
Above Board 2 is loaded with l(X)-nano- 
second SIMMs, it can mn without wait 
states, accelerating your PS/2 by 20 per- 
cent or more. Intel also includes another 
DIP switch for no- wait-state operation. 



M FACT FILE 



Above Hoard 2 
Intel Corp. 

PCEO ( Personal Computer Enhancemcnl 
Operatiim) 

.1200 NE Elam Yrrung Pkwy. 

Hillsboro. OR 97 1 24-6497 
1800)538-3373 

Ust Prke; with OK. $445: with 2MB. 
$1,995. 

Requires; IBM PS/2 Model 50 or 60. 

In Short: A Micro Channel memory expan- 
sion board that adds up to 2MB of 16-bit 
DRAM and includes full LIM 4.0 support. 
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The Above Board 2 is well made, al- 
though it u.ses conventional pin-in-hole 
rather than surface-mount technology. The 
board is dominated by two Intel custom 
VLSI chips. 

DtKumentation is clearly written and 
cleverly subdivided into sections for inex- 
perienced and expert users, expert appar- 
ently meaning that you've peeked inside 
your computer before. Lacking are expla- 
nations of the options with which the Soft- 
Set program automatically fills your AU- 
TOEXEC. BAT and CONFIG.SYS files. 

The Above Board 2 will undoubtedly 
work well in your PS/2. Like the Intel 
Above Board PS/286, it was the only 
board that correctly performed all the func- 
tions we tested for, right out of the box. Its 
only shortcomings are philo-sophical mis- 
understandings (or underappreciations) 
and its slow performance — it was the 
slowest of the three PS/2-compatible 
boards we tested. If you can live with 
those, you can make good use of the 
Above Board 2. 


ORCHID TECHNOLOGY 

RamQuest II 
RamQuest Extra 

The first to introduce an aftermarket mem- 
ory expansion board for the Micro Chan- 
nel, Orchid Technology has been steadily 
improving and upgrading its product line 
for PS/2s. The RamQuest II and Ram- 
Quest Extra represent the most recent in- 
carnations of those development efforts. 

Although both are memory boards for 
the Mictt) Channel, the two products use 
different approaches and technologies to 
achieve their goals. 

The chief functional distinction be- 
tween the twain is that the RamQuest Extra 
has greater capacity and offers a pair of se- 
rial ports as a bonus. The RamQuest II is 
more a meat-and-potatoes product, a 
straight memory add-in with a capacity 
limit of2MB. Both pnxlucts can be used in 
any Micro Channel PS/2, from the Model 
50 through the Model 80, although their 
16-bit interfaces may hold back system 
performance in the 32-bit Models 70 and 
80, Technically, however, they are as dif- 
ferent as night and day. 

The RamQuest II starts with a base of 
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1MB of soldered memory in one big, 36- 
chip bank of 256-kilobit zigzag in-line in- 
tegrated circuits. Two 18-chip banks of 
sockets are also available for holding more 
conventional dual in-line packages I- by 
256-kilobil memory chips. If you want to 
add your own chips to the board. Orchid 
suggests that they be 120-ns. or better. 

Notwithstanding the switchless philos- 
ophy of the Micro Channel, the RamQuest 
II includes three jumpers that you must set 
to reflect the number of banks of memory 
to be used on the board. Otherwise, instal- 
lation is simply a matter of plugging in the 
board and running normal IBM setup pro- 
cedures using your Reference Diskette. 

The Micro Channel interface is handled 
by a single VLSI chip and an Orchid pro- 
prietary PAL. Otherwise, the board is 
completely constructed from soldered 
lead-in-hole logic chips. Manufacturing 
quality rates with the best, and the boards 
are sure to stand out in your PS/2 with their 
oddly colored plastic guides — orchid, 
rather than blue. 

The $599 (with OK) RamQue.st Extra 
fits more with the feel of the Micro Chan- 
nel. It mixes both lead-in-hoIe and surface- 
mount technologies and requires no physi- 
cal setup of the hardware; its one jumper is 
for factory testing. It incorporates its own 
on-board BIOS to ensure full operating 
system compatibility (including OS/2 sup- 
port). 

The board contains eight sockets for 
SIMMs, logically grouped in pairs. As 
long as a pair of sockets is filled with the 
same size SIMMs, you can mix either 
256K or 1 MB modules on the board. The 
RamQuest Extra is smart enough to sort 
out whatever you do: it will even fill non- 
adjacent banks. 

The minimum factory configuration is 
zero memory. According to the documen- 
tation, the only other factory option is 
512K. Orchid includes clear instructions 
for adding more SIMMs, but the only 
guidance it offers for selecting the proper 
modules is a required speed rating of 120 
ns. Orchid does not supply a list of com- 
patible parts. 

The two serial ports are based on the 
same 16550 DART chips as are IBM’s 
PS/2 serial ports. For space reasons, how- 
ever, the port connectors follow the 9-pin 
male D-shell connector standard used by 



Orchid Technology 
45365 Northport Loop West 
Fremont. CA 94538 
(415)490-8586 

RamQiMst 11 

List Price: With IMB. $849 
Requires: IBM PS/2 Model 50 or 60. 
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RamQuest Extra 

List Price: With OK, $599; with 512K. 

$899; with 1MB,$1. 199. 

Requires: IBM PS/2 Model 50. 60, or 80. 

In Short: The RanH^est 11 is a UM 
4.0-compatible memr^y expansion board fcx’ 
PS/2s that puts up to 2MB in a single slot. 
The RamQuest ^tra is a LIM 4.0-compati- 
ble memory expansion board for Micro 
(Channel PS/2s that adds up to 8MB along 
with two serial ports. Built-in BIOS assures 
OS/2 compatibility, but the board's installa- 
tion procedure is a bit finicky. 
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the AT, instead of that of PS/2s. 

The RamQuest Extra is as colorful as 
the RamQuest II, but it’s not quite as well 
made. Several jumper wires that adorned 
the rear of the board we evaluated looked 
as if they were grafted into place by a 5- 
year-old with a woodbuming set. In addi- 
tion, the multitude of ICs on the board also 
included one 8-pin mystery chip, its identi- 
fication sanded off apparently for some se- 
curity reason. 

Both Orchid products were accompa- 
nied by the same complement of software: 
a RAMdisk program, a printer utility pro- 
gram that included spooling, and instdla- 
tion programs for this software. They 
turned in almost identical performance on 
both Move Tests, and overall yielded the 
fastest results. 

The installation procedure for both 
boards was nicely integrated into the PS/2 
setup. The RamQuest Extra proved trou- 
blesome in installation, however. Unless 
you follow the instructions to the let- 
ter — including copying the necessary 


^YOII That's what PC 
I WW Magazine had 

HMA to say about 

TREAT powerful 

COMING” 


PC-File-l-, 
and now this 


data- 

base 


program is even better: NEW! 
Graphs to help you make your 
point. Includes: pie, bar, line, 
scatter, and smoothed average. 
NEW! 8087/80287 math 
coprocessor support for light- 
ning fast operation. NEW I 
Expanded record and field 
lengths hold more data. 

With PC-File-l- version 2.0 
you get these and 26 other 
additions to the database that is 
already the favorite of over 
half-a-mlllion users. 

Why do people like PC-File-i- 
so much? It's affordable (just 
$69.95). Technical support is 
excellent (just call). And its fea- 
tures (on-line help, 10 sort lev- 
els, labeling, and mall merge, 
just to name a few) rival those 
of products that cost 5 times 
as much. 

So treat yourself and give PC- 
File-F a try today. Call 
1. 800. J BUTTON for the name 
of the dealer nearest you. (In 
WA: 206.454.0479.) 

PC-File+. Just $69.95 for a 
product that should cost 
hundreds. 


"Affordable, high perform- 
ance software is possible. AH 
it takes is true commitment to 
customers."— Jim Button 
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What local area network 
comes without the cards, 
without the screwdriver, 
without the hasde kurtw, 

for the cost of 
anicefilecabind? 



The Nic^ Affordable LANLink 


A really nice file cabinet costs 
about $600. For the same price, 
you can get the state-of-the-art 
technology of LANLink 5X, which 
lets you file away unnecessary 
hardware like network boards. 
And screwdrivers. 

Since it’s software driven, 
installing LANLink 5X is like in- 
stalling any other application . . . 
easy And, for about the same cost 


as a network board, you can be 
operating a five-user network- 
in less than two hours. 

LANLink 5X takes advantage 
of standard parallel ports, so data 
transfer takes place very quickly 
Users share data, programs, 
files, and peripherals, just like on 
a hardware network. LANLink 5X 
comes with a server and a satel- 
lite module, plus the network 



THE SOFTWARE LINK 

3577 fWRKWAY LANE • NORCBOSS, GEORGIA 30092 
INSIDE GEORGIA- 404-448-S46S • FAX: 404-263-6474 


operating system. You also get a 
money-back guarantee to insure 
your satisfaction. 

Get the fastest software-driven 
network available — LANLink 5X. 
And close the file on your search 
for a network. 

For more information about 
LANLink 5X and the name of the 
authorized dealer nearest you, 
call 1-800-451-LlNK. 


I AM jok SX is a trademark n( The Suflwaa* Link. Iik. Ail rMhcf brand lumos are the iradernttrlLS ul their n-s|iectivT- hokJers. 
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The ea^ way to move files between the 5 V 4 " world of PCs, and the 
3 world of PS/2s, Laptops, and 386s: Sysgen*s Bridge family. 


Because your PS/2s, 386 s and 
laptops all t^k to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgenls Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 

SoladoB 1: Ow 
BrMgc-Filc5.25 
floppy disk drive. 

A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 



about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1.2Mb. (IBM^ drive is twice 
the size, yet stores only one-fourth 
the data.) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 



Solotioo 2: Oor Bridge-File 3.5 
floppy disk drive. 

You get 720Kb 
and 1.44Mb capacities. 

Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
3V5' machines. 

Now all your PCs can share files 
with your newer systems. 



And lief«'!i the ideal coatroHen 
The Oasni-Bridge 
Controller. 

Controls up to four 
drives, so you can rtibc 
and match 5!4", 3V4", and 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 


Get yonr compnten talking. 

Call the Sysgen Hotline for the 
nanM of yonr nearest dealer. 
1-800-821-2151. 

SYSGEN 

INCORPORATED 


T tufcn M fl fct Syiien. Bridae-Rle. Omni-Bhdfe-SyiM Inc; PS/S-lntefrationol Businea MacNnes Corpontion. 
Re^Mcnd Tndemirk: IBM-lmemaionil Busnes Mochmo Qvpocition. 


556 Gibraltar Drive, Milpitas, CA 95035 
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■ LIM 4.0 BOARDS 


ADF file to your Reference Disk before 
physically installing the board — you will 
be doom^ to failure. Other PS/2 products 
are not so persnickety. According to Or- 
chid, the strict installation order is necessi- 
tated by the on-board BIOS . 

Documentation is exemplary, lacking 
only a list of compatible memoiy chips. 
The automatic installation procedures are 
complemented by a listing of options that 




^ EDITOR’S 
B&i CHOICE 



• Above Board PS/286 

• Above Board 2 

• Advantage Premium 

• Rampage 286 




Choosing a IJM4.0 board depends 
a lot on what you have and what you 
want. The computer you want to en- 
hance determines whether you want 
a PC -bus or Micro Channel board; 
your budget and impatience deter- 
mine how much you want to spetui 
to get the highest level of perfor- 
mance. 

Of the boards designed for the 

PC bus, AST s Advantage Premium 
and Rampage 286 stand out for both 
performance and compatibility. 

With list prices of $445 and $495 
(with OK) respectively, they can't 
beat the $225 BocaramlAT on 
price. But if you re looking for 
speed, count on the extra hardware 
registers on these two boards to do 
the job. 

Although Intel's Above Board 
PS/286 ($695 with5J2K)afui Above 
Board 2 ($445 with OK) were 
among the slowest performers in 
their respective product categories, 
we liked them because they were the 
only boards tltat didn’t require any 
changes to their Expanded Memory 
Managers. Both hoards passed our 
UM 4.0 compatibility tests on the 
first try, which suggests there' s 
some wisdom in buying a board 
made by the manufacturer that 
wrote the spec. 





let you make adjustments by using a text 
editor rather than the installation program. 

While the RamQuest II earns a hearty 
recommendation as it stands, the Ram- 
Quest Extra could use a more forgiving in- 


stallation procedure and some refinement 
in its construction. GQ 


Winn L. Rosch is a contributing editor of 
PC Magazine. 



Library 


Tool Kit 


TblcComiiToolKit 


Pm>Ba« is a llbrsiy of 232 rou- 
tines that kicks BASCOM 
and QuickBASiC Into Sth gear 
and gives you powers and abil- 
ities far beyond those of 
mortal men. ^ much for the 
hype, now down to brass 
tacks: 


The ToolKit Is a collection of 
assembly ar>d BASIC rrKxlules that 
use the PboBas library to save 
you even nwre hours of grunt 
work. Why spend hundreds of 
hours re-InventIng the wheel when 
you can lust plug in ToolKit 
modules like: 


The PaoBAsTHiaCaHMToasXiTls 
a collection of high-level com- 
munications modules thed you 
plug into your code to proi^ 
popular file transfer protocols, ter- 
minal emulations, loain scripts 
and baud rates up to 57,600 bps. 
You get: 


• 600 page 8-part tnannal 

• mU-taatitrad w la d iw rtiig 

• Vlrtoal aoresaa la tamnatj 

• Ughtatag-Caat fOa I/O 

• Full monsa awppgrt 

Plus over 200 essential services 
from directory and equipment 
routines to har)dy string, date, 
time, and Inout routines. For all 
versions of QuickBASIC and 
BASCOM Including BASCOM 6.0 
for OS/2. Just SMiOOi 


On-Line Help 
For Rh>Bm 


iwi uiv iiiWinioa iii f iw, 

pop-up help for your routines, and 
an extension of the QuickBASIC 
programming environment. See 
the calling syntax and help for any 
PaoBaa routine, or any of your 
routines, with Just a few key- 
strokes or mouse clicks. Pop-up 
and ASCII chart, calculator, 
keyboard scan code module or 
almost any DOS program via hot- 
key. Just ttOJMI 


• ai«iu Oeoantnra 

• Fast B-tree 

• Mlat-ed ltor w ith wara-wtap 

• Pat^ .EZB fllae 


atcaa^a 


Plus clock, cBendar, BCD math 
routines, and much more. Com- 
plete with BASIC source code ar>d 
comprehensive manual. The Pao- 
Bas adds capabilities and helps 
conserve your most valuable asset 
of all, timel Requires PaoBaa. 
Just SB9.00I 


PboSc 


^CREENtu 
P rofessionsd Screen 

ftaStaaM Is a fuNaeured sctaan 
genensodsdlor the wN sase you 
more design and oodng time then 
ever thought po^fale. Pao 
ScBBi works wim screens IHre 
a word ptocaeBor works wtth text 
to pro<^ complete control 


and ootors. 
hoSoM* coma e wtth aubroudns 
aouroe, SKten al ve at>llne help and a 
266 pegs manud vdth tutortd and 


• TiiinilaHinfniMiiT*¥mnilMi 1 S 

• (alagW aad batch) 

• VTSa. vnoo. ANB BBS eta. 

• Auto IMatw e data baae 

Why use clumsy SHELLS to com- 
plex terminal programs when you 
can plug Just the communications 
routines you need Into your code? 
Implement just the features, artd 
commands you want. Rttquires 
PaoBaa. Just $78,001 
Our thirty day, money-back 
guarantee assures you the highest 
quality ar>d our technical support 
staff is always ready to help. Try 
our BBS at (301) 95^7738 or give 
us a call at: 


HH6MMERLY 

COMPUTER SEFMCES. INC 


(301) 953-2191 

Add «UO wr HMt taut CanMe for «Mwln» 

mrw rwwy CenwvMr tcwlpcb. mo. aMmuSAWC. 
SASCOH: bMeraoefl Car*. 
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AND WE IVIEAN ITl' 


I PrlcwExplralO-31-ae 


Fr— Catgloq * Ovt 1,000 Software A Accessory Items In Stock 


OmwIm IlM'^ Prtaler 

I'/i" Letter Site * M Column 
Limited Quentitiet 



* Upptr ft Lowtr Gim 

(with true lower descenders) 

* Advanced Dot Motrix • Heat Transfer 

* Graphics With Commodore, ft Apple Interfoces 

* Reo^ to Hook Up To Seriol Pori Of IBM® PCjr. 

* Low Coci Adapters For IBM®. Apple. 
Commodore, ft loser Computers 

* Underline ft Enlorged 

Our Low Sole Price 

$44*5 

" * list $199 


TIAC SeeK • Driv* 


• Dovtil* SkM/Doubl* Dmtily 

• Fits IM PC. XT ( Compotibiti 

• HaH Htight 
•Uit Price $199 


♦19 


95 


TIAC 1.aM -514" Drive 


* 1.3 Mega $)rt9 Memory 
•RIsUM AT I Compatibles 

• Double Slded/Double Density 
•IW Price $199 


$99 


95 


TIAC TICK • Drive 


• Double Sided/Double Density 

• Ris MM PC. XT I Compotibles 
•HoH Height 

•list Price $199 


$99 


95 


TIAC 1.44M-3%» Drive 

?139” 


• 1 .44 Mego Byte Memory 

• Rts IBM AT ft Compertibies 

• Double Sided/OouM Density 
•Ust Price $299 


■MpMdNMMMr 

LowMt Pric* of IN CPS Printw 
Avolloblo Anywhoro 



• High Speed Dot Atotrix 

• Nmf Letter Quolity Selectable From Front Ponel 

• Itolks - Elite ■ Condensed - Pko 

• Tractor/Friction Feed 

■ Centronics PoroHel Port 

• * Lifetime Worronty On Print Hood 

• 6 Month Replacement Policy For Printer 

• Dot Addressobl* Graphics 
•SK Print Buffer 

• Low Cost Adopters Avoiloble 

Our Low Sole Price 


«149 


95 


Ust $499 


^Seagate 

aOMBOHorddrive 

• Supports AA5 DOS 

• 20 Mega Byte Storoge 

• Auto Boots When Powered Up 

• Floppy Disk Controller Included 

• Fits IBM PC, XT ft Compotibles 

• % Height • Tokes Vi the Room of Full Size Drives 


Sale Price 


95 


LM$499 


^249 

^Seagate 

Soper Pan ST 251 
ftOMBONorddrive 

•38 ms Access 

• Supports MS DOS 

• 40 Mego Byte Storoge 

• Auto £xrts When Powered Up 

• S Height • Takes Vi the Room of Full Size Drives 


5 'A" Floppy Difkf 

DoubUSIdad m 

DoubI* Oansity E NN 

Minimum Quontity SO ® ' 

Maximum Quontity 2S0 

100% Certified • Lifletime Guorontee 

Box off 59 $9.59 (irNOCh) 

(without sleeves) 

•ox off 59 $19.59 (21* Noch) 

(vrith sleeves) 

Box off 199 (rw limit) . . . $M.99 (24* Noch) 
(with sleeves ft iobels) 


720 CPS IS" PrMer 

MohlHMd WM* Corrlog* Printor 
With High Dot Rosolution 


Economy Sleeves $1 .00 per quontity of 50 

OiskLobels $3.95 per quontity of 100 

Disk Notchers $3.95 eoch 



5 % 


§§ 


24t 


Sale Price 


$389 


95 


lMi«99 


IndudM Dlilu, 
Sl»i rw , Lobalt A 
1* Protects 

no limit 


1 M% CprtHM • UfotiiiM OtmraiitM 
Immodiato Replacement 
if the disk ever fails I 

Sold in lotsof 1M..S24.00 


•720 CPS- ISO CPS NIQ 

• 8K Print Buffor 

• Print Spood of IM IFM In Draft 

• 6 Print Hoodi Achiova High Dot 
Roiolutian In Highor S ptid 

•NLQ Spood Of 47.4 LPM 

• 136 Column Wkb Carriaga 

• IBM ond Epion Mod. 

• ParolW Cantronks Pott 

Our Low Sale Price 

$79995 

List $1995 


BVBD mDBOT • llUnoii fcsNcnu add taim in. AJ ordmw ■mbw b* W U.S. P ei br s. We sirtp lo »U poU m In th e U.S.. CAHA P^ rUBKTO 
I B9C UliCB^ I nico. a APO-FPO. Ptawe cWI for diwan oyuMs coininilbl U.S. or C.O.D. SSAIL CMUMDS «BdeMeMMm cAbbU. ■ n s q i 
order, or penortal ctMck- Allow 14 days &««ry. 2 to 7 dmr* for pl»otw ordan and I day expraas amB. Prtaaa. spacMtaadena A 
99999 N PmnewrBrl Barrinotrwi IL A0010 avaUabOity ntbiact to chai^ wUhoui noilce. Slife ri rw • SS.OD w lai ai awi . c aU for aaaci chafew. gli lep *n e ksdNI n e cO ar e w ata 
mri n. repper no. Dornngion, ll. OWIU ^ fttunOM*. (Monhorioiily •Mppad N ceaUmi^ U.S.1 COSfPtnXK DIIUECT 

^esll leees eee XAKA T^s. ^ ■ • **** wmcH any vaUd nadortany advartlaad dalhmrad prtca on the exact am 

WOII (51Z| 5BZ*5V5B lO wra#ri wtih a comearxhlc pay ment me thod ( exct ydl n e any apri i c a ble rales taxee). 


VISA - NULSmCiWD - COA 


COAARUTER DIRE< 

l« Id In PRICE, SUPPORT, A OUARANTEEI 

WE love our customersi [ Pricoi Expiro )0»31 *88 I 
15 Day Homo Triol • 90 Doy Imm^diatg Replacoiwnt Policy 


XT CoHpolible SyilMi 



• S12K Professionol Turbo XT Computer 

• 360K Floppy Drive and Controller 

• * 1 S AAHz (Norton Cl Poting) 
«AA$DO$3.2&GWBasic 

• 17' Hi-Res 35 MHz AAonochrome AAonitor 

• Genuine IBM® Printer With Interfoce 
•One Roll Of Poper 

• Word Processor, Spreodsheet S Data Bose 

• Complete DOS S System Tutor Included FREE! 

Our Low Sole Price 

95 


«699 


List $1995 


MSMIhlBM^XT 
ConpotiM* Co*|Niler 



• S12K Proinsionol XT Tuibo Computer 

• 360K Floppy Drive and Controllar 

• *15 MHz (Norton Cl Rotingj 

• MS DOS 3.2 S GW Bosk 

• Porallel, Serial t Gome Ports 

• TTl Monochrome Monitor Cord 

• Super Fast V20 CPU • "AT Style" Keyboord 

• Security Keylock t Clocfc/Colendor 

Our Low Sale Price 


«599 


95 


List $1195 


MIMhlMIBlirAT 
Conporiblo CoiipvlBP 



■ 80286 16 Bit Microprocessor 

• 1.2 MEG Floppy Disk Drive 

• *16 MHz (Londmork CPU noting) 

• 101 Key "AT Style" Keyttoord • OWoH State 

• BIOS w/Built-ln Support for 3VS" Drives 

• Oock/Coiendar t Security Keylock 


*899 


AS With Floppy/Hard Drive Controller 
Cord. 512K RAM Memory Iw s toiled 
And PorolW I Sertol Printer forts 


Our Low Sale Price 

$50995 

List $2295 


12" TTL Monochrome 
Monitor 


lOM $ 00/1100 npt 



PorlBM4 

Cempotibloo 


• 1200 Boud Bell 212A/103 ot 1200/300 BPS 

• 100% Hoyes Compotible 

• Automotk Dioling t Answering 

• BuiH-ln Speokor With Volume Control 

• Soporoto Voko and Doto Jocks 

• Bo^ Touch Tone ond Pulse Dkiling 

• Extensive DIognostia 

• Softwort Included 


Our Low 
Sole Price 


la^RGB/CoMpofito 
Color Monitor 


LM$149 



• High Rosolution 
•60 Column 

• Non*gloro Screen 

• 100 Linos At Center 

• Supor Low Soto Price 


-KlnHco*- 

lOM $00/1100/1 


Our Low Sale Price 

* 59 ** 


list $199 


• Full or HolhDuplex Operations 

• Hoyts Compotible 

• Auto Diol in Pulse, Torte B Tondtm 

• FCC Certified ond Registered 

• Includes Softwore 

•Auto Originote ond Answer Modes 

• Reverse Mode Dloi 

Our Low $ I I Q 95 

■ ■ ^ruR$349 


THOMSONS 

The Virion of Personai Computers. 

• Block Dot ScTMn 

• 3 Monitors In On* ■ 

Composita/RGB/BO Column 

• Groan Serton Only Switch 

• Cobits Included (pitoso specify computer) 

Our Low Sale Price 


Sole Price 


199 


95 


List $499 


( 312 ) 382-5050 ^ 
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Call 
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We Love Our Customers! 


Mall 


COMPUTER DIRECT 

22292 N. Pepper Road 
Barrington, IL. 60010 


Manufacturtng Company, Inc. 


The Experts in Accessories 


CURTIS 



STORES 50 DISKS 


MADE IN U.S.A. 


“Best Buy” Only $9’® 

Curtis SVa File, 50-Diskette Organizer. 


The Curtis 5'k File protects and organizes up to 50 5Va" 
diskettes and costs only S9,95. The bronze-tint snap-lock 
cover protects diskettes and data from harmful dust 
and debris. Adjustable dividers and color-coded labels 
let you arrange your diskettes any vvay you want for 
easy access. 


The Curtis 5Va File has a special outside shelf for three 
more working diskettes, a sturdy built-in handle for 
portability— and the famous Curtis Lifetime Warranty. Keep 
diskettes clean and organized, find them fast, and keep 
your desk free of clutter. The Curtis 5 V 4 File, it's another 
"Best Buy" from Curtis— the experts in accessories. 


Curtis products are available nationally trom leading Dealers, Distributors, and Retail Chains. 
In Canada: Ftersonal Computer Assoc. Inc., PC, Box 235, Ajax, ONT, LIS 3C3, (416) 427-6612 
For the Curtis dealer nearest you call (603) 532-4123 Ext. 87 


Bronze-tint 
snap-lock cover 
opens easily, keeps 
diskettes free of dust 
and debris. 


Adjustable dividers, 
plus color-coded labels 
for customized filing 
and fast diskette 
access. 



One-Stop shopping 
for Innovative 
Computer Accessories 


MwtufacturtnB Compny, Inc. 

CUITIS 


30 Fitzgerald Drive. Jaffrey. NH 03452 


Organizes up to 50 
5V4" diskettes inside, 
holds 3 more working 
diskettes outside. 
Organizes important 
data, keeps workspace 
uncluttered. 


Rugged built-in handle 
for safe, easy transport 
of diskettes. Anti-skid 
foot pads won’t scratch 
your desktop, 


Lifetime 

Warranty 
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Help file 


Volume 7 
Number 17 
October 11. 1988 


I/O (Input/Output) Statements 


CLOSE — Closes a device or file 
SYNTAX: CLOSE [[»]filenuni.[»]fHenum]...] 

NOTE: CLOSE with no parameters will close all open 
devices and files. 

FIELD — Allocates space for variables in random file 
buffer 

SYNTAX: FIELD [U]fHenum, length AS stringvar [.length AS 
stringvai]... 

length — number of character positions for stringvar 

GET — Read a record from a random file 
SYNTAX: GET [n]filenum (.n) 

n — record number (1 to 16 million). Default 
record after last read. If used on a COM device, 
number of bytes to read from communications buffer. 

INPUT — Get keyboard input 
SYNTAX: INPUT[;]("prompf;"]var/aWe [.variable]... 
prompt— a string constant that prompts for input 
NOTE; Use a comma instead of a semicolon after the 
prompt string to suppress the question mark. 

INPUT # — Read from sequential device or file into 
variables 

SYNTAX: INPUT itfilenum. variable [.variable]... 

LINE INPUT — Read entire line (up to 255 chars) from 
keyboard 

SYNTAX; LINE INPUT(;]["promp/;1 stringvar 
prompt — s\hr\Q constant that prompts for input 
NOTE: Optional semicolon after LINE INPUT 
suppresses carriage return/line feed after input. 

LINE INPUT # — Read an entire line from a sequential 
file 

SYNTAX: LINE INPUT Itfilenum, stringvar 

LPRINT — Output data to printer 
SYNTAX: LPRINT [//sfl[;) 

NOTE: list is any comk^nation of variables or numeric or 
string constants. A trailing semicolon suppresses the 
carriage return/line feed. 

LPRINT USING — Output formatted data to the printer 
SYNTAX: LPRINT USING formatstring-, list[-,] 
formatstring — a string that controls how the 
output will be formatted. Valid chars for 
formatstring are 

! — print only first char of string 
\n spaces\ — print 2+n chars from the string 
& — output string exactly as input 
_ — pass next char literally 
numeric fields: 

# — a digit position 
+ — print sign 

— print negative numbers with trailing minus 
•* — fill leading spaces with asterisks 
$$ — print with leading dollar sign 
••$ — combines ** and $ 

. — print comma every three digits 
AAAA — yge scientific notation 


LSET — Move data into file buffer (left justified) 

SYNTAX: LSET stringvar • string 

stringvar— usually a variable defined in a FIELD 
statement 

OPEN — Open file or device for input or output 
SYNTAX: OPEN filename (FOR mode] AS I#)///ertum 
(LEN»n] 

—or — OPEN mode2,[tt]fHenum, filespec. [,n] 
mode — 

OUTPUT sequential output 

INPUT sequential input 

APPEND output appended to end of file 

(omitted) random access 
mode2 — 

"O" sequential output 

T sequential input 

"R" random access 

filenum — an integer from 1 to the maximum number 
of files allowed. Default maximum is 3 — change 
with /F switch on BASIC command line. 
n — record length 1 ..32767. Default 128. 

OPEN COM — Open communications 
SYNTAX: OPEN "COMn: (speed) [.parity^ [.data] [.stop] 
(.RS) (.CS(mslI [.DS(msll (.CD(m^) (.LF] (.PE)" AS 
[1t]filenum (LEN=number) 
n — com port (1 or 2) 

speed — bits per second. Valid rates are 75, 110, 

150. 300, 600. 1.200. 1,800, 2.400. 4,800, 9,600. 

Default 300. 

parity— one character from the following: 

S Space 
O Odd 
M Mark 
E Even 
N None 

data — number of data bits. 5..8. Default 7. 
stop— number of stop bits. 1 or 2. Default 2 for 75 and 
110 bps. 1 for all others. 

number — length of communications buffer. Default 
128 bytes. 

ms — milliseconds to wait before timing out on line 
signal options (0..65535). If 0 or omitted, line 
signal option not checked. 

Line signal options: 

RS suppresses Request To Send 
CS(r775) controls Clear To Send 
DSjms] controls Data Set Ready 
CD[ms] controls Carrier Detect 
LF adds line feed after carriage return 
PE enables parity checkirig 
NOTE: Any error in the parameters string between 
the quote marks will result in a "Bad file name ’ 
error. 

PRINT — Display data on screen 
SYNTAX: PRINT [list] —or— ? [Iist}[-] 

(See NOTE re LPRINT) 

PRINT USING — Output formatted data to the screen 
SYNTAX: PRINT USING formatstring-. //sf(;) 
formatstring— (see LPRINT USING) 

— Neil J. Rubenking 


This is the second in a series of Help Files about BASIC Statements 
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Protection Made Easy. 

Eiectrontc Surge Protectors: Curts J eo e fc , Otenxml. 
Emereid. Sa{)on>re RuOy ' oNer oroiection lor vsluabie 
equtpmeni egenst porter boe "9wtgM. spikesandgirt- 
eftes' Hoi to neura and ground protectno, EMI-RR filter- 
ing aveiieiMe. UL UcMd. 1440. eSA Approved Uteiime 
WarTwtiy R«<54$64 9S-S94 9S 




Conrtections Made Easy. 

I8M PC, PS'2 PerePel Printer Cable; 9 . 06-2$ Male to 
Cenironics-36 Male. IBM to Centrortics or CompatiOlt 
:ora»v ahieioed Ltleume Warranty eEC-e Retail S29 95 
IBM PC. PS/2 Serial Modem Cable: 9 attacties IBM to 
Ha>««. No««bon or compatoie interlace. totaMy shielded. 
Lilewne Warranty 'EC-? ReU4 S299S 


Phone Protection Made Easy. 
Diamond Chip : Phone Ime surge proiecuon tor PAX 
ieie« leiephonee modems etc . LH. 497A Listed 
Full 1-Yr Warranty 'aPM-t Retaa $1995 



Protection Made Easy. 
Sale-Blec: 6 MuRi purpoee ouoeis. not to neutral 
protection. Ut I449uewa Ful l-Vi Wtirranty 
■SP-5Retaii $1995 
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Switching Made Easy. 

Curtis A-B Switch; Conrv^ 2 printers with t computer 
|•OS•1|.or2compulerSwllh I printer <«0S-2|. (tor 
parailet printers oniyi usee Cums EC-O Parallel Pnnier 
Cable, or IBM conipeii&to cable (no gender changer 
requeedi Liietime Warranty Retail S499Sea 


NO'Static Made Easy. 

Static Mat: One touch oissipales narmlui state etecincity 
protecting eystam hardware and data. IS • 24" Litenme 
Wwranty •SM-2Reu: $3995 




Orgsnixation Made Easy. 

Univereat System Stand: Holds system umt verticaNy. 
ad|usts4 K>7'tr .accommodates most system units 
includmg IBM PC XT AT Compaq Oeskpro and Hard 
Disk Drives Made mi U S A Lifetime Warranty 
OSS'S Retail $2995 


Little Things Mean A Lot. 

At Curtis, we specialize in those ingenious little gadgets that make it easier to work with 
a computer. Some save you time. Some save you money. Others moke things quicker, 
safer, or less tiring. Please take a moment to look over the products above. 
Chances are one or two will mean o lot to o computer user like you. 

And thank you for thinking of Curtis. 

Curtis prextuefs are available nationally from leading Dealers. Distributors, and Retail Chains. 

In Canada; Personal Computer Assoc. Inc.. RO. Box 235. Ajax. ONT. LIS 3C3. (416) 427-6612 

For the Curtis dealer nearest you coll (603) 532-4123 Ext. 87 

CIRCLE 472 ON READER SERVICE CARD 


30 Fitzgerald Drive, Joffrey, NH 03452 

ccuriii Manutocturmg Comcxwy me 1988 A subskiliory of Rolodex Corporation 
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■ UTILITIES ■ DOUGLAS BOLING 


Speed up hard 

DISKS WITH DCACHE 

While IBM has a disk-caching program for PS/2 models, it doesn’ t have one for PCs. Here’s 
a utility PC owners can use to make hard disks seem to run up to 50 percent faster. 


T he unending quest for greater com- 
puter speed began when the first 
man greased the rails of an abacus. 
Whether in listing a directory, loading a 
program, or recalculating a spreadsheet, 
perceived speed is perceived power. The 
best way to increase your computer’s 
speed, however, is not necessarily to rush 
out and buy the latest accelerator bloard or a 
faster crystal. Like most PC operations, 
the first two of the three examples above 
involve the disk drive. Disk operations, 
not a difference in microprocessor or clock 
rate, are what made the IBM PC-XT so 
much faster than the PC. 

The speed difference between the PS/2 
Models 50 and 60 provides a more recent 
and instructive example. Both run at the 
same lO-MHz, one-wait-state speed, but 
users initially criticized the slowness of the 
Model 50. IBM provided a solution in the 
form of a program called IBMCACHE 
•COM, which comes with the reference 
diskette for the Model 50/60. This excel- 
lent program speeds up the Model 50 to the 
point where it nearly matches the Model 
60. (If you use a Model 50, 60, or 80 and 
you haven’t discovered IBMCACHE 
COM, be sure to read the sidebar “Hid- 
den Gold in the PS/2.’’) 

If you haven’t purchased a PS/2, how- 
ever, the DCACHE.COM utility present- 
ed here is the way to go. A terminate-and- 
stay-resident program, DCACHE is a hard 
disk cache that speeds up your computer 
by cutting the disk access time by as much 
as 50 percent. It reduces response time by 
keeping the most recently used data from 
the disk in its own reserved section of 
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RAM. Then, when the hard disk is asked 
for data, DCACHE looks to see if the re- 
quested data is already being held in 
RAM. If so, DCACHE returns the data to 
DOS without having to waste time access- 
ing the disk. 

The quickest way to get your own copy 
of DCACHE.COM is to download it from 
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UTILITIES 

DCACHE speeds up your computer by 
cutting disk access time in half. 
ENVIRONMENTS 
Microsoft’s OS/2 Programmer’s 
Toolkit: better than IBM’s. 

POWER PROGRAMMING 
Ray Duncan deals with reader 
feedback on his recent columns. 
SPREADSHEET CLINIC 
Quuilro’svs. /-2-5’s {For} command; 
a better way to rank duplicates. 
USER-TO-USER 
A bug in DOS 3.3; save disk space by 
consolidating batch files. 

POWER USER 

Create reference lists with WP macros; 
add records to dBASE files. 
LANGUAGES 

Create timed interrupts in BASIC; pass 
values in a FORTRAN program. 

PC TUTOR 

Examining COMMAND.COM 
reveals how DOS clears the screen. 
CONNECTIVITY CLINIC 
Discovering the spark gap on 3Com 
cards; networking a small office. 
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PC MagNet, as explained in the sidebar 
“DCACHE by Modem.” If you don’t 
have a modem, both the assembly lan- 
guage listing (DCACHE.ASM) and an al- 
ternative BASIC program (DCACHE 
.BAS), which will automatically create 
DCACHE.COM when run once, are pre- 
sented here. 

USING DCACHE You can install and 
activate the DCACHE program simply by 
entering the command below either at the 
DOS prompt or as a line in your AU- 
TOE)ic.BAT file. Its full syntax, in- 
cluding optional parameters, is 

DCACHE [/OFF [ /OH] [ /O] [/MX] [ /E ] [ /HX] 

The DCACHE default parameters upon 
loading activate a cache of 64K in size, lo- 
cated in low memory, and cache the pri- 
mary hard disk. IXIACHE can be custom- 
ized for any machine by using command- 
line parameters. The size of the area of 
RAM reserved by DCACHE can be ad- 
justed from I6K to SMB by including the 
/Mr parameter, where r is the size (in kilo- 
bytes) desired. Allowable values for r are 
16, 32, 64, 128, 256, 512, 1024, 2048, 
40%, and 8192. To specify a 256K cache 
the command would be DCACHE /M256. 
ECACHE uses about 1 ,200 bytes in addi- 
tion to the amount of memory specified for 
the cache. 

DCACHE provides the option of using 
memory that conforms to the Lotus/ 
Intel/Microsoft expanded memory specifi- 
cation. In fact, to use caches larger than 
256K, the use of expanded memory is re- 
quired. To specify expanded rather than 
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conventional memory, simply include the 
/E parameter when you execute 
DCACHE. 

AT-compatible computers usually al- 
low two hard disks to be attached to the 
disk controller. DCACHE allows you to 
specify the disk you wish to cache. If you 
wish IXACHE to cache the secondary 
disk, put the /HI parameter on the com- 
mand line. (The default, the primary disk, 
is /HO.) It is important to note that 
DCACHE caches the physical disk, not 
the logical DOS partition of a disk. 
DCACHE treats a partitioned disk as one 
disk. 

DCACHE allows itself to be removed 
from memory. If you are using DCACHE 
in conventional memory and you see that 
dreaded message "Program too large for 
memory,” you can simply enter the com- 
mand IXACHE /U to uninstall IXACHE 
and free the memory it was using. The lim- 
itation here is that for /U to work 
DCACHE must be the last TSR program 
installed. Additionally, the BIOS disk in- 
terrupt (I3h) must not have been altered 
since DCACHE was installed. If the inter- 
rupt has been changed, DCACHE prints 
an error message indicating that the cache 
cannot be removed. 

Without uninstalling it, IXACHE can 
be disabled and enabled on command. To 


disable DCACHE, you simply enter 
DCACHE /OFF. Once the cache is dis- 
abled, all disk accesses will be passed di- 
rectly to BIOS, without caching. To en- 
able the cache again, enter DCACHE 
/ON. When DCACHE is installed, the 
cache is automatically enabled. To install 
the cache and immediately disable it. in- 
clude /OFF with the other installation com- 
mands. ON, OFF, and Uninstall are the 
only DCACHE commands allowed after 
the cache has been installed. 

If you forget the command-line switch- 
es and don’t have this article around, typ- 
ing DCACHE ? will present a short list of 
the allowable commands without install- 
ing the cache. If DCACHE has already 
been installed, only the /ON, /OFF, and /U 
commands will be listed. If you try to in- 
stall DCACHE a second time, an error 
message will be printed along with the al- 
lowable commands. 

CACHING METHODS Before describ- 
ing the inner workings of DCACHE, I will 
discuss how caches work in general. Al- 
though I’ll focus on disk caches, the con- 
cepts can be applied to other types of 
caches as well. One point to be clear about 
at the outset is that DCACHE does not 
know or care what data it is caching. (This 
is typical of most types of caches.) DOS’s 


organization of a disk using File allocation 
tables, clusters, and partitions is complete- 
ly independent of IXACHE. This is the 
reason DCACHE treats a physical disk 
that contains several "logical’’ (parti- 
tioned) drives as a single disk. DCACHE 
simply caches data depending on what sec- 
tors are read and written. 

There are two data areas in a cache, one 
large and one quite small. The larger of the 
two areas holds the actual disk data. The 
data area is subdivided into units called 
pages, which are the smallest blocks of 
data the cache will read from the disk. The 
second, smaller area is called the cache di- 
rectory. The cache directory holds labels, 
called tags, which describe where the data 
in each page came from. For each page in 
the cache there is a corresponding tag in 
the cache directory. 

The data on a disk drive is organized in 
pages that are the same size as the pages in 
the cache. A page on the disk is addressed 
by the logictil sector number of the first 
sector in the page. The logical sector num- 
ber is computed in the same way that DOS 
does it: by numbering each sector sequen- 
tially, starting with the first sector of the 
first head on the first cylinder of the disk. 
This numbering is continued up to the last 
sector of the last head on the last cylinder 
of the disk. 

A page may be composed of one or 
more sectors. The cache reads data from 
the disk in multiples of pages. If DOS re- 
quests only part of a page, the cache still 
reads an entire page but passes only the re- 
quested sectors of the page to DOS. The 
cache saves the entire page in case DOS re- 
quests other sectors from the page in the 
future. These pages are designed to be at 
least as large as the average number of sec- 
tors requested from the disk. If data tends 
to be requested sequentially, then it is a 
good idea for the page to be larger than the 
average request. By reading ahead of the 
acnial requests, the cache is mote likely to 
have the data when it is requested. The 
page size must be limited, however, be- 
cause the larger the page, the smaller the 
number of pages in the cache. 

Each time the disk is read, the cache 
checks the cache directory to see if the re- 
quested data is in the cache. When it is, 
this is considered a “hit. ’’ If the data is not 
in the cache, and the cache has to request it 


HIDDEN GOLD IN THE PS/2 


I f you’re like me, the instructions are 
the last thing you look at when setting 
up a computer. IBM knows this and has 
simplified the setup of the new PS/2s. 
The wordless, poster-size drawings are. 
for the most part, self-explanatory. But if 
you tear through the box too quickly, 
you’ll miss one of the nicest pieces of 
software IBM has produced. Literally 
hidden on the reference diskette provided 
with the computer is a program called 
IBMCACHE.COM. This program in- 
stalls a disk cache on your PS/2 that dra- 
matically improves the speed of the hard 
disk. To tun the program, put the refer- 
ence diskette into drive A: and enter 
A:IBMCACHE. A menu-driven pro- 
gram guides you through the installation 
process. 


There are a few differences between 
IBMCACHE and DCACHE. IBM- 
CACHE is more flexible: it allows page 
sizes of 2. 4, or 8 sectors, as against 
DCACHE’s fixed 8-sector page size. 
IBMCACHE installs itself as a device 
driver rather than as a terminate-and- 
stay-resident .COM file. IBMCACHE 
can use extended meniory to hold the 
cache, but it cannot use expanded memo- 
ry. DCACHE. on the other hand, can use 
expanded memory but not extended 
memory. Version 2 of IBMCACHE can 
support caching of diskette drives, while 
DCACHE caches only fixed disks. The 
last difference is availability. While 
DCACHE is available through PC Mag- 
Net, IBMCACHE is available only by 
buying an IBM PS/2, — Douglas Boling 
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BUFFERS, DOS’S OWN CACHE 


D os uses a small cache to keep the 
most recently used sectors in RAM. 
The size of this cache is set with the 
BUFFERS command in the CON- 
FIG.SYS file. DOS uses associative 
caching with the least recently used re- 
placement scheme and a page size of one 
sector. 

The associative scheme used by the 
DOS cache is optimized for a small num- 
ber of buffers. Using a large number of 
buffers improves the performance for 
random disk reads. However, it also de- 
grades the performance of the associative 
cache for sequential reads. Prior to Ver- 
sion 3.3, DOS automatically set the 
number of buffers at two for PCs and 
three for AT machines. DOS 3.3 sets the 
number of buffets from 2 to 1 5, depend- 
ing on the capacity of the disks and 
amount of RAM in the system. The DOS 
manual contains a good explanation of 


the BUFFERS cotrunand. 

Since DOS buffers are optimized for 
random reads and DCACHE is opti- 
mized for sequential reads, it would be 
nice if both could be used together. Un- 
fortunately, using two caches together 
does little to improve the speed of the 
system. SirKe dOS typically reads data 
sequentially, however, you should notice 
improved disk speeds by using 
DCACHE rather than a large number of 
buffers. When using DCACHE you 
should reduce the number of buffers to 
three. Three buffers allow adequate per- 
formance for floppy disks (which are not 
cached by DCACHE), while freeing 
mentory previously used by the buffers. 
Remember, if you are using DOS 3.3 
you must specify BUFFERS =3 to en- 
sure that DOS does not automatically al- 
locate a larger number of buffers . 

— Douglas Boling 


from the disk, the request is considered a 
“miss.” The performance of a cache is 
measured by the percentage of hits com- 
pared with the total number of accesses. 
This percentage is called the “hit rate" of 
the cache. 

The most important question when de- 
signing a cache is what data should be kept 
there. These mles define the caching algo- 
rithm. I'll discuss three basic caching algo- 
rithms here — the associative, direct map- 
ping, and set associative. In each case I'll 
give an example of how such a cache .with 
1 6 pages of 8 sectors each, would be orga- 
nize. The logical sector number for the 
example will be 16 bits wide. 

ASSOCIATIVE CACHES The associa- 
tive cache is the best performer in terms of 
hit rate. In an associative cache, data from 
the disk is stored anywhere there is a free 
page. Once the page is in the cache, the tag 
for that page is placed in the corresponding 
location in the cache directory. If there are 
no free pages in the cache, a page currently 
in the cache is replaced by the new page. 
DOS contains a small associative cache in- 
ternally. This cache is explained in the si- 
debar “Buffers, DOS'sOwn Cache.” 

As shown in Figure lA, in an associa- 
tive cache the logical sector number is di- 
vided into the tag and the page index. The 
page index is the address of an individual 
sector within a page. The tag is composed 
of the bits of the logical sector number that 
are not included in the page index. When 
DOS requests data, the cache converts the 
logical sector number into a tag by discard- 
ing the four least significant bits. The 
cache then compares the new tag with each 
tag in the cache directory. That's because 
any page in the cache can contain any page 
from the disk. If the new tag matches a tag 
in the directory, the cache reads the data 
from the corresponding page in the cache. 
For example, if the tag matched the fourth 
tag in the directory, the data would be 
found in the fourth page in the cache. If the 
tag is not found in the cache directory, the 
cache overwrites a page currently in the 
cache and the old tag is replaced by the 
new tag. 

The process of choosing which page to 
overwrite with new data is the most impor- 
tant consideration in designing an associa- 
tive cache. Usually the cache replaces the 

PC 


page that has not been used for the longest 
time. This is called the least recently used 
(LRU) algorithm. There are many other 
types of replacement algorithms, howev- 
er, including some so complex that be- 
cause of the time it takes them to compute, 
the cache is slower than just randomly re- 
placing a page. The science of developing 
efficient replacement algorithms involves 
heavy mathematics, rather beyond the 
scope of this column. In general, however, 
the replacement algorithm is chosen only 
after carefully researching what types of 
requests the processor will be making of 
the disk. 

While the associative cache is the best 
performer in terms of hit rate, it presents 
two problems in implementation. First, if 
it's large, the search for the corresponding 
tag in the cache directory takes a long time . 
Since this search must be made for each 
disk access, the overall performance of the 
cache is reduced. Second, the computation 
of the replacement algorithm can also take 
a long time. Even using the LRU algo- 
rithm described above, the task of keeping 
track of when each page was last used can 
chew up precious time, the very resource 
the cache is trying to save. 
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DIRECT MAPPING CACHE The direct 
mapping algorithm approaches the prob- 
lem from a different angle. This algorithm 
uses part of the tag as an address to indicate 
what page of the cache can hold that partic- 
ular page of data. The remaining bits of the 
tag not used in the address are used like the 
tag in the associative cache. Figure IB 
shows how the logical sector number is di- 
vided into the page index, directory index, 
and tag. The tag contains the logical sector 
number, bits 8-15. The directory index is 
the address within the cache directory of 
the tag. For example, if DOS requests a 
read of logical sector 2357h, the cache will 
look in address 5 of the directory. If the tag 
is 23, the data for sectors 2350h-235Fh is 
stored in the fifth page of the cache. The 
cache then returns sector 7 of page 5 to 
IX)S to satisfy the read request. If the tags 
do not match, the cache knows that the 
data is not in the cache since the directory 
index forces this particular sector to be in 
page 5 if it is in the cache at all . 

The limiting factor in a direct mapping 
cache is that a given sector can be stor^ in 
only a specific page of the cache. Because 
each page in the cache must be responsible 
for more than one page on the disk, it's 
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Associative Cache 


Figure 1A 
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A page from the 
disk can be held 
in any page in 
the cache. 



Figure 1 : Neither words nor pictures alone can fully describe the three disk caching methodologies. These illustrations will help you to visualize the 
different parts of a cache as you read through the text. 
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Set Associative Cache 


Figure 1C Logical 
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quite possible for one page to be replaced 
by another page, even if there are unused 
pages in the cache. In the above example, 
page 5 of the cache is responsible for cach- 
ing any sector with a 5 as the third hex digit 
of the sector number. The limitation of a 
direct mapping cache becomes apparent 
when two frequendy used sectors lie in dif- 
ferent pages that are assigned to the same 
cache page. If the two sectors are read al- 
ternately, the cache continually swaps the 
two pages in and out of the cache and the 
hit rate of the cache falls to zero. The pos- 
sibility of this swapping decreases as the 
size of the cache increases because each 
page is responsible for caching fewer 
pages on the disk. 

While the idea of limiting the pages 
where a given sector can be cached seems 
to be a bad idea, the direct mapping algo- 
rithm does have its advantages. First, by 
using the directory index Held, the cache 
knows exactly where to look to see if a sec- 
tor is in the cache. This localization allows 
for a quick check to see if the access is a hit 
or a miss. Second, the replacement algo- 
rithm is trivial, since a given sector can be 
stored in only one place in the cache. 
Third, the width of the tag is reduced. Al- 
though this last reason may seem inconse- 
quential, a narrow tag is important for 
hardware implementations of a cache. 


SET ASSOCIATIVE CACHE The set 

associative cache is a compromise be- 
tween the associative cache and the direct 
mapping cache. As in the direct mapping 
cache, the set associative cache divides the 


■ The set associative 
cache is a compromise 
between the associative 
cache and the direct 
mapping cache. 

address into the page index, directory in- 
dex, and the tag. 

The difference between the direct map- 
ping cache and the set associative cache is 
that the directory index only partially spec- 
ifies the page where the data is stored. In 
order to determine if the data is actually in 
the cache, the tags for the remaining pages 
are searched as in the associative cache. 
The name “set associative” derives fiom 
the fact that the directory index narrows 
the search for the current tag down to a set 
of pages located in the cache. 


Figure 1C illustrates the way that the 
logical sector number is divided in a set as- 
sociative cache. Notice that the directory 
index field is now called the set. As in the 
direct mapping cache, the size of the cache 
is still 16 pages; however, the directory in- 
dex field, or set, is now only 2 bits wide. 

The cache is divided into four sets of 
four pages each. If IX)S requested sector 
number 2357, the cache would look at bits 
4 and S in order to determine the set num- 
ber, which is 1. The cache would then 
compare the four tags in set I with the tag 
made up of the ten most significant bits of 
the logical sector number. 

The set associative cache is a good 
compromise between the high hit rate of 
the associative cache and the quick ability 
of the direct mapping cache to check for a 
matching tag. Hit rates for the set associa- 
tive cache are very close to the fully asso- 
ciative cache, without the need for a time- 
consuming search of the entire cache 
directory. 

UNDERSTANDING DCACHE Since 
the source code for DCACHE is well com- 
mented and is, for the most part, simple 
and straightforward. I’ll concentrate here 
on the general concepts behind the opera- 
tion of the program rather than give a play- 
by-play account of how the code works. 
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AK>R KA5K DW 

•ire~RAix Dw 

em iUbk oh 


.‘Dafault raaak aat for (4X cacha 
:uaad to aal. tha propar EKC pa^a 


DISK BUM OB 
PACB'BIBC DB 
kaxRcao oh 

HAX SBCTOn OH 
HAX'seCKEttT OH 


:nu>d>ar of flxad diak to cacha 
;alfa of each* paqa 
:*akianiia valua of head paraaiatar 
;»axiaua valua of aactor 
tlaat aagiBant of data cacha 


OMBOFFBCT OH 
OOBBSECKEHT OH 
HUM OF BEC OB 
Dial fQhct OB 
SSCTOH MUM OH 
BEAD HUM DB 
CrLlSOBR HUM OH 


toffaat of doa data buffar 
taactor of dot data buffar 
tnuHbor of aactori raquaatad 
tfunction raquaatad 
laaeter paraMtor from doa call 
ibaad para»atar 
tcylindar paraiaatar 


SECMEHT FTR pH 

faob_ftR oh 


ipointara into tha each# 


LOO BBC HIGH OH f 

LOO~SEC~LOH DM • 

LASf BA6 face oh -1 


LOOHUFTABLB OH OFFSET OATA STAfIT 

CACHE^SEOKEHT OH t 


iLoqical aactor nua^r of diak 

tateraa tha laat paqa that 
tcontalnad an arror 
toffaat of lookup tabta 
taaqoant of cacha data 


OLD OlBR IMT LABEL OHOBO told bloa lotartupt 13h vactor 

OLO'lirrilH OH 2 OOF {7> 

; Thia routiM Intarcapta tha bioa diak calla. 

t Entry: ah - diak function (All othar raqiatara apacifie to diak raad.) 

t al - nuB^r of taetora aatbx • pointer to data buffar 

: eh - cylinder nuabar dh - Head nuAbar 

t el - 7,( cyl. hlqh. S-B sector nunbar dl - drive nuabar 




FROC FAR 
AB8UKE CSlCOOE.DStMOTHIHG.EBlHOTIlIKQ 
CKF CSiSMABLED.B 
Jt SRIF CACHE 

CKF DL.CStOfBK HUN 

SEIF CACRE~ 


STI 


AH. 2 

CACHE IT 
AM, J 

CACHE ITl 
A«,l “ 
SKIF^CACME 

ES 


tSaa if cache enabled 
tsaa if tha correct diak 


tAllew Intarrupta 

tlf any other function baaldaa 

t raad or write, raiat cacha. 


Iff tha cenaand la not a alApla 
raad, write, or atatua, aaiuna 
tha worat aiKl clear tha lookup 
tabla. 


BXIF CACHEl 


ASSUME ESiHOTHlNC 


CSlOLO DISK IHT 


I bloa diak routine. 


r nuafaar ftoa tha cylinder, head, and aactor. 




DCACHE.ASM: The assembly language source code for DCACHE.COM, a TSR that speeds up your computer by cutting disk access time in half. 
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The Brain Breakthrough 

Announcing: the software package that expands your thinking capacity 


In as little as one hour, you can expand your memory -begin to think more 
clearly -retrieve information superfast -and make intelligent decisions 
more rapidly than ever before. 

That’s the promise that we are making- when you accept this challenge: 
117 the Tornado software package for just 45 days. After then, if you don’t 
say “this is the most important software ever created for your computer ...” 
you’ll get a full cash refund. And the price? Just $99.95. 


By James Lewis 

Are you ready to discover cMie of the most excit- 
ing software developments in years? 

It's called Tomado-but the name hardly explains 
what it can do for you. 

Tornado is like having a ‘photographic memcxy'' 
that gives you perfect recall of up to 25,000 items 
of information. And the result is not access to 
mere facts; you actually boost your thinking power 
because you have more “conscious" information. 
Tcunado lets you organize information in new 
ways-so you can be even more creative, inventive, 
and productive. 

Tornado helps you “memorize” up to 25,000 bits 
of random facts: letters ... orders ... notes .. . 
plans . . . anything you wish. 

T<M7iado is even better than a personal secretary. 
You can ask for information and get the answer- 
faster than a secretary could walk into your office! 
And you can file information without even decid- 
ing on a name for the file folder-because there 
are none! 

Tornado is amazingly easy to learn. You can gel 
started in just 15 minutes. 



processor. A software breakthrough that can 
change the way you work and think. 


A Totally New Concept 

How does Tornado work? Not by megabytes of 
software code ... not by complex programming 
languages ... but by a new principle that is so close 
to the way you work and think-and so remark- 
ably efficient -that its effect can be astounding. 
Tornado mimics three important principles 
your brain: 

1) In Tornado, you recall informatkm by the 
contents of the ififormatkMi you are looking 
for-instead of a file name or key field. (The 
high'tech term is '^content addressable mem* 
ory,” but don't worry, it's super easy to use.) 

2) Just as your brain keeps perspective on 
what's important, so does Tornado-through a 
simple effective system called a push-down stack . 

3) Your brain relates and associates informa- 
tion. And so does Tornado through a unique 
superfast search-and-display metl^. 

The re.sult: you can finally use >t)ur computer in a 
way that is truly integrated with your work and 
your life. 

Hailed by Experts 

Tornado has been reviewed by numerous publica- 
tions. Patrick Marshall of PC World gave Tornado 
their highest rating: “Excellent. Excellent, Excel- 
lent. Excellent." PC Magazine gave it their pres- 
tigious Editor's Choice Award. And BYTE 
columnist Jerry Pt)umelle called it “one of the 
niftiest. . .programsIhaveeverscen.”It*sraiethal 
a software package gets such universal acclaim. 
Tornado is one of the most versatile -and most 
personal software packages ever created. Some 
people use it for brainstorming. Oher people use it 
for random notes . . . decision-making . . . free- 
form reference information . . . unstructured data- 
bases . . . and much more. “The applications are 
endless.” writes Richard Rothchild. “It is the best 
written, best documented, most thought out 
program I own.” 

Powerful Features 

Tornado lets you: process information in up to 
25,000 windo^. . .cut. paste, and rearrange infor- 
mation... exchange data with other programs... 
record times and dates . . . make business forms . . . 
do compound searches ... plan projects... build 
reference tables. . . handle up to 2.500.000 charac- 
ters of information across 50 stacks of windows . . . 
and much more. 

Tornado runs on the IBM-PC. XT, AT. PS/2, and 
compatibles in as little as 60K. Tornado runs on 
floppy and hard disk systems and can run memory 
resident or as a standard program. 


IVuly Easy to Use 

Best of all. Tornado is simple to leam. InfoWorld 
reports that you can get started in just 15 minutes. 
You can be an expert in as little as one hour. 

IVy it for 45 days. No risk. 

We arc so certain that Tornado will become your 
favorite program that it is offered with this no-risk 
guarantee; 

Iky Tomailo for 45 days. Use it Eiyi^ 
it. See how it expands the eiuoyment 
and utility of your computer-far beyond 
your expectations. 

After 45 days, if you do not agree that 
this is the greatest software in your 
library, sim|dy return it for a full cash 
refund, no questions asked. 

Could any offer be more fair? 

Hurry. This no-risk offer may be 
discontinued. 

We urge you to act at once. This special no-risk 
offer may be cancelled without notice. 

To take advantage of this no-risk 45 day FREE 
TRIAL, send coupon beiow-the original or a 
photocopy-at once. You'll be glad you did. 

To order call; 

(800) 342-5930 

Technical questions & NJ: (201 ) 342-65 18 
Fax: (201)3424)370 


\ 1 

^ Dept.T89, 1002nd St., POB 70 ■ 

I Hackensack, N.J. 07602 | 

■ n YES ... I accept your offer. Send my ■ 

* copy (rf Tornado under the terms of your ■ 

■ no-risk 45 day guarantee. (Tornado is not I 

_ copy fffoiect^.) - 

I Tornado $99.95 | 

I □ S'/i" disk □ 3'/2'' disk ■ 

I (Plea.se add $3.50 to help cover postage | 

■ and handling. $10 outside USA & Canada. ■ 

* NJ residents add 6% tax. No purchase * 

I orders.) | 

I Name | 

I Address | 

I City I 

■ State Zip ■ 

I Phone I 

- Payment: VISA MC CHECK - 

Credit Card Expiration 

* Card# ■ 

I For even faster service, credit card holders I 

■ may call this number 800-342-5930. ■ 

L..... J 


O 1988 Micro Logic Corp. European markeling by Ailantoi Inc. (203) 6SS-6980. Dademaric^: IBM-PC/XT/AT/PS2-IBM 



Mtel announces 


Reread manual once 
again to figure out 
how to send file- 



print document 
from PC. 


Announcing the first non-stop communications route 
between businesses anywhere in the world. 

Intel’s Connection Coprocessor” 

It’s a whole new way to send and receive programs, 
files, text, graphics and electronic messages. Not just 
between PCs, but with fax machines as well. 

The Intel Connection is a new 
communications coprocessing board 
that frees your PC from the task of 
communicating. 

Which means you can work on your 
computer non-stop— even while 



.sending a dcKument as big as the New York phone book. 

Now your faxes or files can fly cross country. And you 
can still be zooming around in your flight simulator. Or 
writing that letter to your bigge.st account. Or recalculating 
your .spreadsheets for tomorrow’s meeting. Without 
interruption or downtime. 

And when you fax, there are no 
more stopovers at the printer, or 
cooling your heels in line at the fax 
machine. Because Connection lets you 
do everything without leaving your PC. 
And when you send files directly to 


C1988 Intel Corponuion Connection CoProcessofisanademarit of Iniel Corporation regisietedtiadctnawkcfUbntPW<wCotp.A»hitai-TlwetsafeyaenrO trademark of Ashion-'faieOtfpora 

MicnxuftisaiegisleiedirxietnarKofMmBaACucponHian *CAS(OCA/lnielCurTununtciiingApplia(iunSpecifiauion ) 




Transfer failed. 
Spend17nf)inutes 


Reser>d document, 
cross fingers. 



lAlbrk through 
lunch to make up 
for lost time. 


Finally, you send, 
but FAX Ime is busy. 


another Connection-equipped PC, you won't have to fiddle 
around with modem parameters or protocols. Because the 
Connection Coprocessor sets them for you. At 9600 bp.s. 

Best of all, Connection supports CASf a new 
communication standard that is supported by major 
software and hardware developers like Ashton-Tatef 
Borlandf DCAjMicrosoftf and WordPerfect^ Which 
means you can send, for example, a word processing 
file to your London office, without ever exiting your 
WordPerfect program. 

You ju.st .send the document directly from your 
application.Thafs it. There isn’t any complicated 


communications software to learn. 

And everything is backed by toll-free technical 
support and a five-year warranty from Intel. 

So what are you waiting for? Call 800-538-3373 now 
for a free demo disk. 

Becau.se with Intel’s Connection Coprocessor, 
communication is really going to take off. 

my- 
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O Eauman Kodak Company, fSM 



HE BEST 
MMGEFOR 
YOUR PC 
BFROM 


New. 

KODAK DATASHOW HR Sys^ 
puts IBM PC images on the b^scseen. 

Kodak introduced the revolutionary idea of an LCD 
to project PC images on a big screen with an over- 
head projector. Now the re\^ution continues with 
the next generation of Kodak's ultra twist LCD 
crystals. They project clearly superior ima^ with a 
high-resolution ^ x 400 pixel display and exdusive 
20:1 contrast ratio. System compatibilhv has also 
been extended to PCs with EGA as west as CCA, the 
colors automatically defined in true shades of gray. 
You won’t have to riddle with fluctuating contrast, 
either. The new cooling system eliminates heat 
buildup causing this problem in other systems. An 
IR remote control is included along whn software 
for presentation management 
and remote control of appli- 
cation programs. This sys- 
tem can be used with IBM 
PCs and 100% compati- 
bles. For product and 
dealer information, 
call 1 800 44KODAK 
(1800445-6325), 
Ext842M. 

Corporate OuiMng 
Gear From Kodak 
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;■««« th« rcaaindcr (••ctor nun 
;Sinc» th« taeter niuibcr can no 
t ba taro, chaek for thia and 
I eorract if nacaaaary. 


iitap CMS neaory to cache aegaiant 


jnova head to proper regietar. 

]Put the cylinder number into the 
I etran9e, but required reqieteri 


tCoopute data buffer inaide cache. 


NOV BX.SZ 

NOV E9,SEeMENT_PT1l 

&SSUKE ESiMOTBtHC 


>9et the nuaiber of aectora to read 
iread data froai diak 
lacceaa the correct diak 


iBet up paraaietera and call real bloa Int IJh. 


PUSH AX 

pusHr 

CALL OLC DXSX IMT 


>if an error ocurred, deal with It 


;cacbe hit. rranafer the data froai the cache t 


PACE PTK 
SECNZITT PTX 
Horn MO' 


;Put nuaiber of worda to tranafer 
t Into cx. 

;Load dasai with the location of 
: the data in the cache. 


(Tranafer the data froai the cache 


> the caller of int 13b 


cheek hit. Thie routine checka the lookup table for a Batch. 

Entry! dl.ax loqieal aecter nuid>er. Exiti IP aet • hit, BP clear, Biaa 
cl • nuiilMr of aectora to fetch ol ■ updated nuMber of aectora 
di • baae of lookup table 


jreaove the paqe index. 

;add in the top 3 bita 
(copy the loq aec nus to bx to 
} create the table index. 

Uae the addr aiaak to liait the 
aixe of the lookup table 
Cheek for a hit. 

cache bIbb, qrab a pa^e of aectora 


RESET CACNE PROC 

~ ASSUKE 

PUSH Dt 

PUSH CX 

PUSH AX 

NOV AX.SPPPPH 

NOV OX , BS 1 LOOXUPTASLE 

NOV CX.ESlADDR HASK 




LOOKUP_SIBE M 
rEltN_KEK Ot 
ALAOT IH_KEM DI 
other'sec O* 
EMS HIADER di 


(Bite of the lookup table 
jaawunt of awaiocy needed at end. 
(flaq iodicatinq cache inatalled. 
laeqBont of installed copy 
(Header of EKS driver. 


13, IS, 'Options 1 ' , 13. 11 
'/OPP • Diaabla Cache’, 13, IS 
'/OR - Enable Cache'. 13. IS 
’/U • Uninstall Cache' .13. IS, 

'/Kx • set cache site to x Kfi',13.1S 
’/E • Use EKS', 13, IS 
’/Sx - Cache Physical Diak xM3,lS 
'Oefaultai /M$4 /HS /OH- . 13,1S, ' 

'invalid cache sites ' 

'Already InstalladS’ 

'invalid CeesandS' 

'Hard Disk Too LarqeS' 

'No EMS HemoryS' 

'EH8 Driver Error!' 

'Invalid OiakS' 

'Cannot UninatallS’ 


OPPSET CACHE OR OPP 
OPPSET OMXN8TALL 
OPPSET CACHE SIEE 
OPPSET DISK IeLECT 
OPPSET EXPANDED KEN 


(DCACHEASM continues) 
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t ia’f".'. 

p Ro D uc ;rjf:iyf|r,Y ,i,. ^. . 


:■■• ^ h;.;. =:■€* 


;Naln. This roatlM psrforai tha instalation, and aodlflcatlan of tha eaeha. 


MXXH BMTXri 


jdlaplay progra 


I haadar 

IV DX.orrscT rroorm 


iDaallocata anvlrenaant block 


FUtH IS 
MOV ES.EHV aso 
AaaiTHE saiKotBiMC 
MOV AH,49n 
XMT 2111 
FOP BS 
AaaUKE ESiCOOB 


jcat tha aagaiant from tha PSP 
{Call dot raiaaaa Mciory function. 


{chack for othar copiaa of thi# program in i 


PXMD COPXEBl 


riMO LOOP I 


ax, ax 

MOV WORD pn (BNTftTI.BX 
MOV M(,ca 

INC ax 
MOV ea.ax 

MBUKE BaiHOTHIMG 
CKP AX, ax 
JE tfO_COPI8a 

MOV ai.OPPeET EHTRT 
NOV OX. 81 

CX.16 


{8tsrt aaarch a aagnant I 
{Cat currant aagaant 


CLD 


CMPaa 
PIKD tiOOP 
ALROf^XM MEN 


{Uaa aa aa aagaant pointar 

{Did VO find ouraalvasl 
(Taa, only 1 copy in aieaery 
{8Z la tha effaat pointar 
{Look tha aama placa in both aaga 
{Chack II bytaa 

{Incriaant pointara during eoaiparo 
iCoa^aro bytaa 

{Xf no compara, chack anothor aag 
{Oat alraady inatallad flag 


Mtara on tha coa 


VO COPXB8I 


Pin CONKAKO: 


orNBR_aEe,Es 

C8 

B8 

: sat coos 

Dx.orraET tail lehc 
AX,1234M 

DX 

TAIL LSVCTN 
pm''COKKAMD OOltB 
•Tn“PTR (OXT. ■*' 
D18P XXLP 
aTTB“PTR IDXl,’/' 
PXHO COHKAMO 


{Sava tha aagaant of tha copy 


{tiaa di to point to coanand lina 
(Sat ax to 1234 to indicata if a 
{ eeaaand vaa avar found. 


{Pigura out what tha coamand is. than precaaa It if posaibla. 


DECODE COtOUlMD: 


MOV 

XOR 

MOV 


DECODE LOOP! 


XLLBGAL_COMHANO I 
MOV 
.IMP 

COKKAMD POUND: 


COmUdlD POURDl: 


PXMD COHMAMD C 


■ CMP 
JE 
CKP 


ai.DPPSET COHKAKD8 
ax, ax 
AL, 1(0X1 
AL.3IB 


COMHAMD POUHDl 
ALROT li NBM,a 
DXSP_iCLf2 

ax, I 

aX.OPPSCT JUKPTABLE 

[axi 

KELP ROUTINE 
8HOIt7 fikd_cohhahd 

ALROT IN MEM, a 
XHETAEl fACKE 
AX, 123411 
D18P HELP! 


{Uaa ai to point to tha poaaibla 
{ coa«and lattars. 
idat coa«and freai tail 
{Convart uppsrcaaa to lowar 

{Saarch tha liat of allovabla 

|xf tha lattara don't B«teh, 

{ ine tha pointara to tha c«d 
> {Xf tha coanand vaa not found, 
display artor naaaaga. 

;evind unracogniaad. 


aplay arror aaasaga. 
{If not inatallad, install. 


MOV AX,4caaB 


iTarainata vith 8 raturi 


{Print halp linaa. 

DISP HELP3: 

" MOV 

JKP 

OISPHELPI I 
HELP ROUTINE I 


IX.OPPSET HELPl 


PUSH DX 


DISP HELP: 


ALRDT IN KEM,1 
RETURN nTtK 1 
OX.OPPIeT KfLPIl 


{deaeha alraady inatallad 


{Disk too larga 

{Sava offsat to naasaga 
{Output a earraga raturn 
to put a apaea batvaan 


{Display poaaibla coRaiands 

{Chack alraady inatallad flag 
{If not alraady inatallad, print 


RETURN NXTB 1: 


MOV AX, 4caiR 


iTaraiinata vith 1 raturn coda. 


INSTALL CACHE: 


OOOO DRIVE 
DX,OTrSET HELPS 
SHORT KELP ROUTINE 


MAX KEAD,DX 
AX,?X 
CX,l«lPB 
MAX SECTOR, CX 

ah.Xl 


dl,l 
kH.l 

AND AX, IIPPE 
MUL MAX HEAD 
ADD iiX.MAX HEAD 
MUL MAX SECTOR 
ADD AX,liAX_SBCTOR 


{Raad driva parai 


{sava naxiatum haad valua 


{sava maxiauai saeter valua 
{Coagnita tha largaat logical 
{ aaeter valua. Xf tha valua is 
{ largar Chan 19 bits, display 
{ arror maaaaga and axit. 


Bory for tha eaeha. 


LOOKUP SHE, AX 
eL,pAef aiEE 
CR.CR " 


LOOP MEM LOOPl 


{CoN^uta amount of Maaory naadad 
{ for tha eaeha. To do this, 

I Multiply tha nuaibar of antrys 
{ in the lookup table by tha 
) page alsa and tha aactor sixa. 


{Correct for ceagwting tviea tha 
{ nujibar of lookup table antrys 
{ by halving the aaeter aisa. 
{Convert raquastad MMory into 
I paragraphs. 


{Cheek :d)ieh « 


CMP 

JME 


{Raquaat Maaory froa Eks driver. 

MOV CX.IS 

DX,1 
RCR AX,1 
LOOP IMS RED LOOPl 


ENS_RBO_LOOP1 1 


{Cheek to aaa if tharo is snough EMS Moiiory to hold tha eaeha. 


XMT 


I7H 


AB,AN 
JME EMS ERROR 
CMP bx,3x 
JAE CRT EMS SEC 

JMP memSrt Error 


{Save nuRbar of ami pages naadad 

{Cheek for arror 

{CONpara available pages vith need 


{Find out the aagxMnt of tha ehs page fraiia. 
GST EKS SEO: 


MOV 

XMT 


IR,41M 


67 H 


AB,AB 
JME EKS ERROR 
MOV CACHE SECHEVT.BX 
NOV MAX SldNENT,BX 
NOV SZXi MASX,S 

{Raguaat the maanry fres 1 ms drivar. 
MOV AB,43B 


;gat paga frsjaa addraas coi 
{call EMS drivar 
{chMk for arror 


{aava paga fraa 


aagaant addraaa 


MOV 


OR 

JME 


BX.CX 
47B 
AH, AM 


:BN8 request aaaory function 
:put nuabar of EMS pagas in bx 
{Call EMS drivar 
{cback for arror 


(save EMS handle. 

{Create tha EMS aask froa tha 
{ addr SMsk 


EMS HANDLE, DX 
MOV ax,]lddr_nase 
MOV CL, 3 
8HR AX.CL 
MOV KMS_NASK,AX 

jCoaputa tha axtount of resident aaaory naadad. 

MOV DS,LOOEUP SXSB {Gat bsck aita of lookup table 

ADD DX,OPPSET~DATA 8TART-»1S 
MOV CL, 4 ” 

SRR OX, CL {convert iwaery into paragrapha 

MOV TERN MSM,DX 

JMP SHORT PR1RT_IR6TALL MSG 


{Error rontinaa for ■ 
EMS ERROR: 


lory raquaaCa. 


I if there is 


OeT_DOS_KEN: 

{Move tha staek to a aafa place inaida tha cache. 


(DCACHEASM continues) 
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TBYITFOR 
10 DAYS 

-RETURN FOR REFUND 
IF NOT 100% PLEASED 

Obur only risk is cost of shipptnft.) 


At Last, Someone Got It Right... 

The World’s First Perfect Keyboard! 

Omni Key/102 

FOR XT, AT, 386 TYPE SYSTEMS 
Read what the experts say... 

/Unction keys on the left where God intended them... revolutionary and much needed... Better than any 
replacement keyboard. ..duplicates the responsiveness and tactile feedback of the original IBM toyboard... A viable 
alternative to IBM^s own model ...durable, well-designed, sensible and has Just the ri^t feel..." 

Gary Ray PC Week. 

icaa surprised to discover how {NcM'thgate’s} keyboard increased my productivity. 

My ears can tell ^^n my fingers have mistyped, and when Tm Dying across the 
k^p my fingers get the kind of feedback they evidently need!’ 

Keith f^rren, Compute Magazine. 

^'HiPina on the INorthaate) is more comfortable 
thw on any of the replacements fve tried!’ 

Jonathan Matzkin, PC Magazine 
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WHY 


EXCLUSIVE 

‘CUck/ThctUe Fkd” 


WE PUT THE 

FKEYS 
ON THE LEFT 

AiM(p*eptolMm«dliMfbo*rtf typing on bosnli wtth tfw 
F itayi M tfw toft Thaf^ wnora most convantonf sntf 

tor tfM toft fiantf to um tfrom. Sotfi h»od» Maf to 
ptoco M tfping school toochos Spsscf and sccoraqr 
tocfssas sotf prooluctton SOSA. 

Northgate Designed OmniKeY/102 In Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features You’ll Find Only in the OmnlKey/102 


■ CompatiUe with the IBM* enhanced 
keyboard including a ^ Rq key for 
mainframe access 

■ Ihe 12 Fiilly Programmable Fiinctkm 
Ke^ are positio^ on the left where 
evoyone told us they belong for increased 
typing efficiency 

■ Ebcdusive Northgate CUck/lkctile touch 
using J^>anese made ALPS sealed 
electro-mechanical key switches rated for 
virtually a lifotime of use 

■ Thiee-Vfear UNCXiNDITlONAL 
WARRANTY Anything breaks, we foe (M* 
replace free 

■ LED light panel for CapsLock, NumLock 
and Scroll Lock (IBM doesn't have lights) 

■ ESC, CTRL, SHIFT, ALT keys are col» 
coded Red, Green, Blue for WordPnfoct* 
users. Vertical ten^lates fit, too! 

■ Elnter Key is Jumbo sized, L-shaped. 
Backspace 1^ is double-width. Both Shift 
keys are oversized for error-free operation. 

■ CTTRL, SHIFT, ALT Keys are aligned 
on left side. 


■ ESC key is where it belongs, next to Na 1 
on the top numeric row 

■ CTRL key is where you expect to ftnd it. 
too, rrext to letter A. 

■ CapsLock key is next to space bar. 

■ 9 Curser and screen control keys on 
separate pad. 

■ Four separate cursor arrow keys. 

■ Full Numeric Keypad AND WE'VE EVEN 
ADDED AN ( = ) KEY FOR FULL 
REDUNDANCY WITH TOP NUMERIC 
ROW Spread sheet users and accountants 
love this feature 

■ 12 window pencil- in strip so you can 
customize Wnction Key notes to yourself. 

■ Buih to last with full metal base (mar^ 
keyboards are all plastic). Onuii Key/ 102 
has a st^d, 55 fo. "sit dow on your desk 
to stay feet' 

■ New sum- Line ergonomic {xofile. 

■ Pop-up back legs atljust typii^ angle for 
maximum ccHnl^t 

■ 100% Novell EILS Software Compatible. 


Now! PS/2 ™ Compatible! 

¥», Omni Key can bo u.so<l with IBM PS/2 models 30. 50. fiO. 80 ( )NLlf $251)0 addilional 



Hcxnsc»TnALTic 
MON rn SAM- TPM 
SAT 9AM-2PM 


1-800-526-2446 


Order yours today Hurry Supplies may be Limited 

NORTHGATE COMPUTER SYSTEMS • 13005 WUnil Pwk BK4. Sum 110 • PVwuei. UN SS44I 


/V 


fxiftTHGAre 

SYsremiNC 


*W. Snn my OmKMy'rO? orator*/. runotottvitf/mt^uM 
ff Air 1 0 day* toxT « f wWi. mty wum « tor W praobei eoM 
rtotTKl /agmioptortorAtogtofioin wtr*. 


CompatMIty NotM: Roquirss 
standwd S-Cto orculv coiwtoetor as 
on moM IBM Kandard oompuisn 
aiM convoBbiaa .Not corripaMM 
toti Soma aWy IBM PC's. PC s 
Ud. All ATST aoma Zantoi and 
Tandy V uncanato coniaci your 
eomputar t upplito 
Nerdisala wW aecapi COO and 



Stau zip. 


Cornpular Srantf * iypo . 


toorlity bwyara tor quanmiaa 
MtaPng tUO.OO or graolar. 

For qutoittty prtoaa pMono our 
eorporato haadguartara 
•IZUZ-Ctll. 

PAX ordara to *12 SS9-1SU. 
SHIPPINO: Alow 5 day* lor ardor 
procaaa*^ btlora tNpi'wx. 
Thortalitr. sNpnwto can t» 

I.) UPS OroiM add S700: 

adow 2-3 weak* tor datvary 
2 } UPS Sacond Clay add $12 OO. 
SI UPS OvamtgM add $22 00 
tor aach board 



QTV. ITZM FRBOHT TUUL 

^ OrawKay.'lOO $»9.00 t $ 

C/T101 $M.OO $ S 

C/TW $71.00 I S 

PS'2Meitto $2S.OO S X 

(Add tor sa.) 

TOTAL OF OAOCR X 


Prff .1 MM— ■i.flnina 

Ptoaaa charga 10 my QVlaa □ UatoarCaid Accour* 


Cord No 


Spnaiura ol C a rawtoar— 
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oi each* fwfiery, th«n raduc' 


DX,DX ;allew each* siia «• S12R 

KENORT ERROR I for DOS BOBOry. 

ax.orriET data start« 1S jcoaiputa atart of each# 

IX, LOOKUP 9I»B~ 

CL, 4 ~ tconvarc to aagBont . 

ax, CL 

DX,CB :Oot tba eurroDt coda ta^Rant 

DX,BX >Add tha convartad offaat 

CACHE fBCKEirT,OX ;aaao tha cacha aa^nant 


REAR 

AX,2[DX| 

tl.OrrtET MEM atXE til 
ex, 2 


•t.2 

at,orpaET mem ttxB_rBL_i 
CACHE BZXE LOSPl 
DX,orFBET Selpi ) 


9at tha nuabar aftar tha /m 


iia unraco9nxaad. display i 


vith alloeatina tba prepar 


BX,X 

CACHE BZXE LOOP2 

ax,i 

AODR KASK.BX 


;elaar raqiatar for puitk aan. 

:ahift I't into tha low bit of 1 
(continua to ahtft I's until th< 
: count xd aaauatad. 


■PCBIH 

MABK,CX 
cKche BEOMSHT 
ex 

_SEOHBMT.AX 


that cacha ia tnatallad. 


]Tha laat part of tha DOB aanory 
] Inatallatlon is to eraata tha 
I Sica Msk naadad. 
tCraata aisa aaak fro* addr Msk 


Radxraet intarrupt aactor 


AL, ENABLED 


OLD ZKTISK.BX 
OU>~Zirri>K(2|,B8 
ox.Sppset DZBR ZRT 


taava tha atata of tha anabla 


:sava tha old vector 
{Point int tlh to cacha reuti 


NEAR 
AL,2(DZ1 
AL, SAK 

OH orr SKIP 

ALT2tB“ 


ALROr ZH MEM, Cl 

CACHB“OpPl 

RBSBT~CACRE 


;OaC naxt latter in comand li 
{Convert upparcaaa to lower 
t case if naadad. 


{Cat saqBant of copy (if any) 
{Check second letter for on oi 


{Sat tls9 to anabla cacha 


{indicate an illegal coannand 


DX.TERM MEM 

Ax.iiaaH 

ZNSTALLl 


{^at aBount of rasory needed. 
{TarBinata but stay rasxdant 
{juiip to location above the 
{ lookup table so it can be 


{Print D0« Bamory error 


UNINSTALL deallocates the Basiory block addressed by ES and rastoraa tha 
Intarrupt 13 vector displaced on inatallatlon. 

Exiti CP clear • proqraai uninstalled 
CP sat - can't uninstall 


{read nujnbar after /h 
{Convert ascii nufc*ar to binary 
(allow only the nueibars S-S. 


{illegal disk ha* bean selected. 



BSiCMS FLAd,! 
REHOVS~BXZPl 
DX, BS iEHS_KANDLE 
AR,4SH 


JC REMOVE_ERR 
{Restore interrupt llh vector. 


already has proper sagaant. 


Sea if EKS ROBory or conventional 


{DOS free a*Bory function 
{Zf carry, error on reBoval 


MEM PROC REAR 
tha CMS driver. 
PUSH BS 
PUSH OZ 


MOV CE.a 
CLD 

RIPE CMPSB 


01, SAB 

SZ.OPPSET EMS HEADER 

CE.a 


tHS_HOT_THERE 
CHS PLAd 


{Using tba sagaiaiit froai the (7h 
I vector, look at offset Sah. 

; Ccapara tha next 8 bytaa with 
{ tha expected etu header. If 
; they are tha sane, allow aits 
{ option, else, print error Rsg. 
{RaaieBbar, poping registers does 
; not change the flags 

{indicate EMS option 
{check for aora ceeRiands 
(display error aessaga and exit 




can't 

ba uninstalled. Sat C 

and exit. 


NOV 

DX,0rPSBT HBLPIS 

(Point to error tiassage. 

UHZRSTALL 

BTC 

JKP 

KRDP 

SHORT RXMOVE_EXIT 

(Set error flag 

MAIN 

EMOP 



cool 

BROS 

END 

EMTRT 

(DCACHE ASM ends) 
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Big savings p/i» a 
36-lltilities Disk-FREE! 

Guarantee delivery of more product reviews and comparisons than 
you'll find in any other PC-oriented publication with a subscription to 
PC MAGAZINE — for less than $1.19 a copy! 

Plus as an extra bonus, you'll get an amazing Utilities Disk — absolutely 
Free! Here are 36 tested utilities that will turn you into a power-user 
instantly. This disk is not available in any store, but it's yours free with 
your paid subscription to PC MAGAZINE. 




Send me my FREE UTILITIES DISK and begin 
my subscription to PC MAGAZINE for: 


□ Two years (44 issues) for $5197 

Less than $1.19 a copyl 

Save $1.76 off the newsstand price! 

□ One year (22 issues) for $31.97 

Less than $1.46 a copy! 

$ave $1.49 off the newsstand price! 

Savings based on newsstand price of $2.95 per issue. Your 
Free Disk will be shipped upon receipt of payment. 



Send me my FREE UTILITIES DISK and begin 
my subscription to PC MAGAZINE for: 


□ Two years (44 issues) for $51.97 

Less than $1.19 a copy! 

Save $1.76 off the newsstand price! 

□ One year (22 issues) for $31.97 

Less than $1.46 a copyl 

Save $1.49 off the newsstand price! 

Savings based on newsstond price of $2.95 per issue. Your 
Free Disk will be shipped upon receipt of payment. 


Mr./Mrs./Ms 

PUoM print hJ name 

Address 


4N039 


Mr./Mrs./Ms. 

PleoM prifV fuN name 

Address 


4N039 


Company. 


Company. 


City 

State Zip 

□ Payment enclosed. □ Bill me later. 

Send my Free Disk now. Send my disk upon payment. 

Add $37 per year for poftoge outiide USA. US currency only. Pleote dow up 
to 60 doyt for deS^ry of firti ittue. Batk annual fubscriptiort price ii $44.97 


Gty 

State Zip! 

□ Payment endosed. □ Billmeloter. 

Send my Free Disk now. Send my disk upon payment. 

Add $37 per yeor for poi to ge outwit USA. US currency only. PleoM olow up 
to 60 doys for deli^ry of firtl ntue. Bosk annual subscription price is $44.97 






Cei Your PRa DISK 

-andSAm 


Why Fw More? 


mean have ihc 
pewrand 
pcriomiancc 
oflhclBMPCAT 
for half Itic price. 
PC Labs leas 
21svslans 


I Ti: 11 1 

1 UriTiLmBt I 

1 (Ad ixsK » ■ 

1 

1 

!>• 

1 


Just send in one of these cords today. You'll get PC 
Magazine delivered right to your door for (ess than 
$1.19 an issue — p/us you'll get our Exclusive Utilities 
Disk-FREEI 

This Free Disk is crammed with 36 ultra-powerful 
utilities that will speed up your keyboard — locate 
any file in seconds— bock up all your data with ease — 
re-execute screens of thorny DOS commands with a 
single keystroke, and morel 

Don't miss this chance to get the news and reviews you 
want in PC Magazine at these low, 60% OFF New 
Subscriber prices. And don't miss out on this remark- 
able free Utilities Disk. Send in your card nowl 


(See other side for details) 


36 POWBR-UXR imUTIBS-FREE! 





CCv,n., 








PRODUCTIVITY 

■ UTILITIES 


DCACHE intercepts calls to BIOS inter- 
rupt 13h, which is ultimately used by the 
PC to process all disk operations. 

A resident program will consume less 
RAM if the nonresident code is made as 
functional as possible. In the case of 
DCACHE. the installation code is actually 
longer than its resident portion. The instal- 
lation code checks for copies of DCACHE 
already in memory, processes the com- 
mand line, provides short help messages, 
and, if necessary, installs the cache. The 
nonresident code can change the enabled 
flag of an already installed cache by re- 
placing interrupt 13h and deallocating the 
memory. If DCACHE is executed after an- 
other copy of the code has already been in- 
stalled, the new copy simply finds the in- 
stalled code by searching for the copyright 
header of the installed copy. 

The installation code has its own pro- 
gramming strategy to improve perfor- 
mance and use memory efficiently. The 
installation code is actually divided into 
two parts. The first part of the code handles 
all the functions that aren’t needed when 
resident. The second part of the installation 
code, which is the resident part of 
DCACHE, is responsible for clearing the 
cache directory before DCACHE termi- 
nates. Since the cache directory begins at 
the end of the resident code, clearing the 
directory writes over the rest of the instal- 
lation code for large cache sizes. 

Since the cache directory can vary from 
8 to 2(M8 bytes (depending on the size of 
the cache), DCACHE computes the size of 
the cache and releases all memory not 
needed for the cache size selected. It also 
releases the environment block to DOS to 
allow that memory to be used for other 
programs. The cache directory is aligned 
on a word boundary using the MASM 
EVEN pseudo-op. Since 16-bit processors 
like the 8086 and 80286 read memory one 
word at a time, aligning on a word bound- 
ary is important for improving perfor- 
mance when reading the cache directory. 

Note that I call the cache directory the 
"lookup table” in DCACHE. ASM. 

If the cache is in DOS memory, the data 
cache is put in the very first segment after 
the cache directory, preventing a gap be- 
tween DCACHE' s resident code and the 
memory reserved for the cache. This is im- 
portant because even if the memory in the 
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Haven^t You 
Heard the News? 



You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 

lb find out how you can have your article 
or review reprinted, contact Jennifer Locke — 
Reprints Manager; Ziff-Davis Publishing Company, 
One Fhrk Ave. , New York, NY 10016, 212-503-5447. 

‘Minimum quantity 5(X) reprints. 



Which would you like to see first? 

The world’s fastest dBASE compiler or the most 
powerful database development language? 


Surprise. Now you get both in the same package. 
New Clipper"’ from Nantucket." 

Our latest version — Summer ’87 — is still the best- 
performing aimpiler ever. It lets users run dBASE" 
applications up to 20 times faster. But there’s a lot 
more to it than raw speed. 

Because new Clipper is one of the most powerful, 
full-featured development languages ever. And 
gives you more control over your applications than 
any release of dBASE ever will. Now or in the future. 

Instead of designing Clipper as an add-on, we’ve 
structured it as an extended database language that 
uses dBASE as a subset. In addition to emulating 
the dBASE language, we’ve added commands for 
menus, screens, windows and extended functions. 
As a result, you get dBASE compatibility and an 
entirely new level of power and versatility. 

And with Clipper’s open architecture, you can 
write functions in Clipper, C, Assembler or other 
lan^ages, and integrate them into one seamless 
application. Which helps you aeate more sophisti- 

C NaniuckH C(>rp«>nlii>ir 1988. Nanturkrt » a trademark and Clipper is a 

trademark <rf Nantucket Curporatum dRASE tsa rrsistered trademark of Ashton Tate 


cated applications in less time. And by using our 
full-featured debugger, you’ll be done even faster. 

We also rive you source code security that 
keeps users from damaring your application. And 
sopnisticated record and file locking capabilities that 
make networking applications easier to create. But 
no matter what you create, you don’t have to buy 
runtime modules or additional software.You don’t 
even have to pay licensing fees. 

If you haven’t tried Clipper yet, just call (213) 
390-7923 today. We’ll send you full information and 
a free demo diskette. Or the complete program, 
if you’d rather. 

But call today. And see how e 
best dBASE development 
language. Just get the fastest 
compiler. And open the box. 

Clipper' 

Nantucket. 12555 W. Jefferson Boulevard 
Anjfeles. CA 90066 Telex: 650-2574125 
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DCACHE.BAS: A BASIC program that, when ran once, will aatomatically create DCACHE.COM. 


gap were relumed to DOS, it could not be 
used for .COM files, and it would not be 
large enough for most .EXE files. 

The 64K segment size of Intel micro- 
proces.sors presents an interesting problem 
when cache size exceeds 64K. To deal 
with this situation, DCACHE uses the ES 
register to point to the I6K "segment" 
within the cache that contains the page 
needed. DCACHE uses I6K segments to 
be compatible with the I6K page size of 
expanded memory. This way, the only dif- 
ference between addressing a page in ex- 
panded memory and a page in DOS mem- 
ory is calling the EMS driver to make the 
proper page available. When using ex- 
panded memory, ES simply points to the 
base address of the EMS page window. 

Before starting to write DCACHE, 1 


■ The time needed to 
check the cache 
directory is no greater 
for a 1 MB cache than for 
a 16K cache. 


wrote several short programs that recorded 
the interaction between DOS and the disk 
BIOS. The data from these programs 
helped in selecting an appropriate caching 
algorithm. The data showed that to maxi- 


mize the performance of DOS. DCACHE 
should be designed to improve the speed of 
single-sector sequential reads. For a closer 
look at this data, see the sidebar ‘ ‘ Disk Ac- 
cess Statistics," 

Partly for reasons of simplicity, 
DCACHE was designed to use the direct 
mapping cache algorithm. Although the 
hit rate for a direct mapping cache is typi- 
cally lower than for an associative cache, it 
is still high enough to provide good perfor- 
mance. The direct mapping approach is 
also efficient for large caches, since the 
time needed to check the cache directory is 
no greater for a 1MB cache than it is for a 
16K cache. A page size of eight sectors 
was .selected because this provides excel- 
lent performance for the sequential reads 
that DOS generally makes. 
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■ UTILITIES 


As a direct mapping cache, DCACHE 
divides the logical sector number into three 
fields. The first, the page index, is com- 
posed of the three least significant bits, 
which are used to find a particular sector 
within a page. The next field, the directory 
index field, varies from 2 to 1 1 bits wide, 
depending on the cache sizes selected. For 
a 16K cache, the directory index field uses 
only bits 4 and 5. For each bit increase in 
the width of this field, the size of the cache 
doubles. The last division, the tag field, is 
composed of bits 4-19, and because of the 
varying size of the index field the tag and 
directory index fields overlap. Having a 
fixed size for the tag field simplifies the 
code, and using 16 bits conveniently al- 
lows a cache directory size of one wonJ for 
every page. 

The use of 19 bits for the logical sector 


■ I kept one inviolable 
principle in mind when 
designing DCACHE: 
the program must never 
compromise data 
integrity. Therefore, it is a 
write-through cache. 


number puts an upper limit on the size of 
disk that DCACHE can handle. With a 
sector size of 5 1 2 bytes, the maximum size 
of the disk is 268,434,432 bytes. Since 
few users have disks larger than 260MB, 
this limitation is unlikely to be serious. To 
be safe, however, the initialization code 
determines the number of cylinders, 
heads, and sectors per cylinder for the disk 
selected and computes the largest logical 
sector number possible. If this maximum 
sector number is larger than 1 9 bits, instal- 
lation is aborted. 

DCACHE does not cache read requests 
larger than one page. The rea.son for this is 
twofold. First, since DOS seldom requests 
more than one sector at a time, there is lit- 
tle advantage in increasing the code size of 

p c 


DCACHE to handle the few occasional 
large reads that occur. Second, a read re- 
quest for a large number of sectors is prob- 
ably a program load. Since a program is 
usually loaded only once during its execu- 
tion. caching this read would not improve 
the speed of the disk. 

1 kept one inviolable principle in mind 
when designing DCACHE; the program 
must never compromise data integrity. To 


ensure data integrity, DCACHE is a write- 
through cache. A write-through cache 
does not interfere with writes to the disk. 
EXTACHE checks each write request to see 
if the sector to be written is in the cache. If 
the sector is in the cache, DCACHE will 
update the page in the cache, then pass the 
write request on to BIOS. If the number of 
sectors to be written is larger than a page, 
DCACHE erases the tags from the cache 


DISK ACCESS STATISTICS 


T o design a cache properly, how DOS 
interacts with the disk must be un- 
derstood. To do this, I wrote a small prt)- 
gram to intercept the BIOS 13h disk in- 
terrupt. The data from this program was 
instrumental in the design of IXTACHE. 

This data was recorded while the PC 
was performing the average tasks of edit- 
ing files, running batch files, and compil- 
ing a few programs. Although the major- 
ity of users don't compile many 
programs, the process is similar to many 
other programs that manipulate files on a 
disk. The data from the BIOS intercept 
program shows quite clearly certain ten- 
dencies of DOS. 

The first table in Figure A shows the 
typical number of sectors DOS requests 
from the hard disk. Note that an over- 
whelming percent of the time DOS re- 
quests only one sector. The reason for 
this is that [X3S spends relatively little 
time moving programs into and out of 
memory. Most of the time DOS is read- 
ing or writing small chunks of data at the 
request of programs already in memory. 

The second table in Figure A shows 
the relative displacement of two consecu- 
tive disk operations. To create this table, 
1 computed the logical sector number for 
each disk access. The logical sector num- 
ber is computed by numbering each sec- 
tor from sector I , head 0, cylinder 0, up 
to the last sector of the last cylinder. The 
displacement is computed by subtracting 
the logical sector number of the last disk 
access from the logical sector number of 
the current disk access. One of the inter- 
esting points of this data is that 55 percent 
of the time DOS reads or writes a sector 
within 8 sectors of the last disk access. 


This predictability of disk accesses indi- 
cates that a disk cache will dramatically 
increase the effective speed of DOS. 

— Douglas Boling 


DOS Disk Requests by 

Size and Location 



Sectors 

Number of 

requested 

requests 

1 

4,176 

2-7 

6 

8-15 

0 

16-32 

10 

33-64 

6 

65-128 

12 

Total 

4,210 



Relative displacement 
of consecutive disk 


accesses 

Occurrences 

0 

9 

1 

673 

2-7 

25 

8-15 

29 

16-31 

30 

32-63 

43 

64-126 

176 

127 and greater 

280 

Total 

1,265 


Figure A: The data in these tables reveals the 
typical pattern of DOS disk operations . 
Overwhelmingly, data is requested in small 
parcels that tend to be adjacent. 
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WHOLE EARTH ELECTRONICS 

THE BEST 286 VALUE IN THE USA! 


Our Turbo 88 • 

Editor’s Choice • 

August *88 

"... not only one of the 
least expensive systems 
tested but also the fastest 
. . . The combination of 
top performance, 
reasonable price, and 
easy setup are hard to 
beat . . . highly 
recommended." 

• PC World 



40MB HARD DRIVE 


"The Whole Earth system 
. . . had the fastest CPU 
performance" 

• InfoWorld 



1449 . 

Free Freight In US. 

(Excluding Alaska/Hawaii) 


• lOMhz 51 2K 


• 40MB miniscribe hard drive 


• Fully compatible 

• Complete system 

• Includes card/monitor/kbd. 

10MB 

20MB 

40MB 



• Western Digital controller 

• 8 slots, coprocessor socket 

• 1.2M drive 

8088 SPECIAL! 749. 

286 COMPLETE. . . .1249. 
386 28ms HD 2995. 



CALL FOR OUR 
FREE CATALOG 

Our catalog contains the widest possible selection of computers, 
peripherals, arxl accessories at the lowest possible prices. Whole 
Earth wants your business - we'll match or beat ANY price if it's 
not below our cost. Call us first! 


HERE'S AN EXAMPLE OF SOME OF OUR CATALOG'S PRICES; 

FCC approved I/O card w/clock for 

PARADISE EGA card for 

KODAK DS/DD floppies for 

EVEREX LIM 4.0 board for 

EPSON LCI500 for 

NEC MULTISYNC II for 

THOUSANDS OF OTHER ITEMS AT ABSOLUTE 
LOWEST PRICES IN THE USA! 


$ 59 . 

$ 129 . 

.. 59 ‘ 

$ 89 . 

$ 399 . 

$ 589 . 


• Thousands of Products! FOR MORE INFORMATION AND ORDERS CALL TOLL FREE: 

• F"' s«»»« 1.800-323-8080 

For CA calls or Customer Support: 41&453-7758 Call for freight and COO info. 



• WHOLE EARTH ELECTRONICS • 2990 7th SL • Berkaley. CA 94710 • 

MAIL ORDER ONLY ERRORS SUBJECT TO CORRECTION 



PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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DESIGNC^D 


At only ^299, 
DesignCAD 

is the simplest 
way to get some very 
sophisticated results. 


Call or write for a detailed brochure and a free demo disk. 


You can spend thousands of dollars for a CAD software package without 
getting the kind of power and performance that DesignCAD delivers for 
only S299... complete! With the DesignCAD’s easy-to-use, easy-to-leam 
single keystroke commands, you’ll be producing ultra- 
sophisticated results in no time at all. 


The Features You're Looking For 


The options you normally have to purchase separately with other 
CAD programs, aren’t options with DesignCAD. They’re built in. 


In addition, DesignCAD’s 
extensive file transfer utilities 
allow you to read and write 
different formats. DesignCAD 
allows you to: transfer documents to 
and from IGES, DXF, HPGL, transfer 
to GEM and Postscript, and to read ASCII 
text files and X,Y Coordinate files. 

DcsignC.AL) re-defines Compatibility 

Virtually any printer, plotter or graphics 
adapter compatible with IBM PC is compatible 
with DesignCAD. DesignCAD is also 
compatible with most other CAD systems, 
large and small. 

For all of the capability, compatibility and ease-of- 
use you need in a CAD system, get DesignCAD — only 
$299! See your local computer dealer, or contact: 
CIRCLE 475 ON READER SERVICE CARD 

\vAmerican 

Small Business Computers. Inc. 

327 S. Mill SI., Pryor, OK 74361 
(91 8) 825-4844 FAX 918-825-6359 
Telex 9102400302 


• Expanded .Memory Support 

• Selection of Character Fonts 

• Symbol library with over 500 symbols 

• Bill of Materials utility 

• Finest curve fitting in 
the industry 

• Extensive 
snap features 


• True Auto 
Dimensioning with 
several formats 

• Extensive layering 
features 

* Full zoom, pan and 
rotate capabilities 

And many other features 
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DCACHE BY MODEM 

T he programs published in PC 
Magazine are available by mo- 
dem from PC MagNet, an on-line ser- 
vice through which readers can discuss 
the columns with the editors and writ- 
ers. 

To join PC MagNet, set your com- 
munications software for either 300 or 
1 ,200 bits per second, 7 drua bits, even 
parity, 1 stop bit, and full duplex . You 
can use any of nxxe than 300 local ac- 
cess i^Kme numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Chicago, (312) 693-0330; 
or San Bancisco, (415) 956-4191. To 
find the number nearest your dialing 
exchange or for 2,400-bps service, 
connect with PC MagNet and type GO 
PHONES. Fot Customer Service, call 
(800) 848-8990; in Ohio and outside 
the United States, call (614)457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the USER ID 
prompt, enter 177000,5000. Enter 
PC*MAGNET at the PASSWORD 
prompt and enter Z10D8817 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 an hour 
for 1 , 200/2, 400-bp$ service and $6 for 
300 bps, via MasterCard, VISA, or 
American Express. There is ix> addi- 
tiortal charge for downloading source 
code or compiled programs from PC 
MagNet. Th^ programs can be cop- 
ied but are copyrighted and are ma^ 
available <Hily for noncommercial use. 
You may make copies for others as 
long as no charge is involved, but 
making copies for any commercial 
purpose is strictly prcrfiibited. 

DCACHE.COM is already com- 
piled and ready to run. IXTACHE- 
.BAS will automatically create 
DCACHE.COM when run once in 
BASIC. DCACHE.ASM allows you 
to modify the program but requires 
you to use a macro assembler (IBM or 
Microsoft, Version 2 or later) and the 
following commaixls: 

MASH DCACHE; 

LINK DCACHE; 

EXE2BIN DCACHE DCACHE.COM 

Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 


r 



DCACHE 

Command 


Douglas Boling 1988 No.l7 (Utilities) 

Purpose: A memory-resident hard disk cache that speeds disk 

Input/Output by holding recently accessed data in RAM, 
where it can be more quickly retrieved than by being read 
again from the hard disk. 

Format: DCACHE [/OFF | /ON] [/U] [/Mx] [/E] [/Hx] 

Remarks: When entered without any of its optional parameters, 

DCACHE installs and activates itself as a 64K conventional 
(IX)S) memory cache for the primary hard disk drive in 
the system. The size of the cache, in kilobytes, can be 
varied by inclusion of the /M.t parameter, where x may be 
any one of the following values: 16, 32, 64, 128, 256, 512, 
1024, 2048, 4096, or 8192. Expanded memory that con- 
forms to the Lotus/Intel/Microsoft expanded memory 
specification can be used in place of regular DOS memory 
by loading DCACHE with the optional /E parameter. 

The /H.V parameter specifies which of two physical hard 
disks are to be cached: /HO is the default primary drive 
and /HI is the secondary drive. Note that a hard disk that 
is logically partitioned into several smaller drives is 
considered as a single drive by DCACHE. DCACHE 
cannot be set to cache floppy disk drives, but this need can 
be met by entering the BUFFERS=3 command as a line in 
the system's CONFIG.SYS. 

After DCACHE has been installed, caching may be 
disabled or reenabled by issuing the DCACHE /OFF or 
DCACHE /ON commands. EXTACHE /U uninstalls the 
program from memory if no subsequent terminate-stay- 
resident program has been loaded and if BIOS interrupt 
13h has not been changed since DCACHE was install^. 

DCACHE may be executed either from the DOS prompt or 
as a line in an AUTOEXEC.BAT file. The DCACHE syntax 
may be reviewed by entering DCACHE ? before or after 
loading the program. In the latter case, only the 
/OFF, /ON, and /U options will be displayed. In addition 
to the memory reserved for the cache itself, DCACHE 
occupies approximately 1,200 bytes of RAM. 
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Xerox Desktop 
Publishing Series: 




standards for themselves. Amo^ displays, 
their first choice is our WY-700 high resolution 
monitor and video board. It’s the best seller 
by a wide margin, for reasons that are plain to 
see. The WY-700’s sharp 1280x800 pixel 
resolution rivals subsystems costing twice its 
$995 price. No one else gives you nearly as 
many pbcels per dollar. And its 15" paper white 
screen presents two full, truly WYSIWYG 
pages in high resolution mode. 

The ^ftware Compatibility Leaden 
The WY-700 now runs over 100 programs in 
high resolution mode. Including Xerox Ventura 
Publisher and Aldus PlageMaker/PC, as well 
as many other desktop publishing applications. 
Plus a broad selection of CAD software, and 
business programs such as Microsoft Windows, 
Lotus 1-2-3, and WirdPerfect. The WY-700 
also supports all PC compatible software in 
CGA and MDA modes. 

WeVeivst bundled a Hotshot product 
Now the WY-700 comes bundled with a custom 
version of Hotshot Grab, from Symsoft. It 
enables you to capture and store any text or 
graphics screen and transport it to another file 
or DTP application. For example, with a few 
keystrokes you can load a CAD image into your 
DTP document And Hotshot Grab, a $99 vdue, 
is free with the WY-700. Now. But not forever. 

SystemWyse™ adds even more. is 
the only manufacturer who makes the monitor 
and video board in its DTP graphics subsystem 
as well as a selection of 286 and 386 based PCs 
to drive it. That gives you a system integrated 
with singular harmony. And supported by 
a singular source. Call today for more informa- 
tion on the WY-700 and the full range of com- 
patible software applications. 

1-800-GET-WYSE 

Wyse* is a registered trademark of Vl^selbchnology. Systeml^V^and WY-700 are trade- 
marks of ¥^Technd<^. Ocher trademarks/owners: Ventura Publisher/Xerox; Aldus 
I^geMaker/rc/AJdus; Hotshot Giab/Syinsoft; Vrmdows/Microsoft; Lotus 1-2-^Lotus 
Dmloprrtent; VbrdPerfect/Wbrd Perfect Corp. Screen text and ^phics adapted from 
The Classical Orders of Archileelurr, by Robert Chitham, Riszoli International, NY. 

ORCLE 734 ON READER SERVICE CARD 

WYSE 

1 

We make it better, or we just don't make it. 
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directory without trying to update the 
cache. DCACHE never stops DOS from 
writing to the disk. This method is slower 
than other types of write caching but it is 
much safer. 

For any operation other than a simple 
read, write, or check status. DCACHE re- 
sets the cache by clearing the cache direc- 
tory. Again, it’s better to err on the side of 
safety than to return incorrect data to DOS . 

Error recovery is very important when a 
program inserts itself between DOS and 
BIOS. DCACHE uses a simple but effec- 
tive technique to provide the nece.ssary er- 
ror recovery. If an error occurs during a 
disk read. DCACHE resets the disk system 


using BIOS interrupt I3h function 0. The 
program then restores the original DOS 
calling parameters and jumps to the BIOS 
disk routine. This process allows DOS to 
detect any error in the read of a specific 
sector, while masking any error caused by 
the cache reading sectors not explicitly re- 
quested by DOS. 

There is a potential problem with 
DCACHE causing repeated disk errors 
and resets. Assume that DOS requests a 
sector in a page that contains a bad sector. 
DCACHE would attempt to read the entire 
page, including the sector with the error. 
Since it is likely that DOS will request a 
sector within the same page on the next 


read request. DCACHE might repeat the 
error each time the page is requested. To 
prevent this from happening. DCACHE 
stores the sector numticr of the last page 
that cau.sed a BIOS error. If that page is re- 
quested again. DCACHE simply passes 
the request to BIOS without attempting to 
cache the page. 

EMS support The many features of 
the expanded memory specification made 
it quite easy for DCACHE to implement 
support of expanded memory. To use ex- 
panded memory. DCACHE must first de- 
termine if the expanded memory driver is 
present. To check for the driver. 


USING EXPANDED MEMORY 


T he Lotus/Intel/Mierosoft expanded 
memory specification (EMS) has 
breathed new life into DOS. By using 
EMS a program can access up to 32MB 
of memory while still running under cur- 
rent versions of DOS. EMS is a paged 
memory system. Paged memory allows a 
large amount of memory to be used in 
small portions. Think of how you use a 
word processor — you ean read only the 
current screen being displayed. To read 
data more than 2S lines away from the 
eurrent position of the cursor, you must 
u.se the PgUp and PgDn keys to move the 
data you want to the screen. The same 
principle is at work in a paged memory 
system. Although you can't access all of 
the memory at onee , by selecting individ- 
ual pages you can use each page of mem- 
ory separately. 

EMS 4.0. the most recent version of 
the expanded memory specification, pro- 
vides a dazzling array of functions for 
manipulating a paged menxxy system. 
This may at first seem intimidating, but 
fortunately only a few functions are 
needed for most programs. 

To use expanded memory, a program 
must perform five basic functions. First, 
the program must determine if expanded 
memory is present and functioning. Sec- 
ond. the program must determine the ad- 
dress of the EMS page frame. Third, the 
program must reserve the EMS memory 
it needs. Fourth, the program must en- 


able the page of EMS memory it wishes 
to use. Fifth, the program must deallo- 
cate its pages before it terminates. A resi- 
dent program like DCACHE must add a 
sixth step: saving and restoring the state 
of the EMS driver. 

Commands ate issued to the expand- 
ed memoiy driver through interrupt 67h. 
As in DOS, individual functions are se- 
lected using register AH. However, the 
way EMS numbers its functions is con- 
fusing. Although they are numbered dec- 
imally from 1 to 30 in the EMS refer- 
ence, the actual value passed in register 
AH ranges from 40h to SDh. Thus, to use 
function 7 (Get EMS Version), you must 
pa.ss 46h in AH. (I will use the function 
number given in the EMS reference, not 
the actual hex value passed in AH.) The 
EMS driver returns the status of a com- 
mand in AH. If, on return, AH is not 
zero, an error has occurred during the 
processing of the command. 

Tliere are two approved methods to 
test for the presence of the EMS driver. 
In the “open handle" technique, a pro- 
gram uses die Open Handle request func- 
tion (3Dh). The register pair DS:DX 
points to the ASCIIZ string 
EMMXXXXO. If DOS does not return 
an error, you can assume that the EMS 
driver is present or there is a file on the 
current disk that has the same name. Us- 
ing the handle obtained, call the Device 
Driver Control function (44h) with AL = 


0. This returns information about a de- 
vice driver. If bit 7 in DX is 1 . call the 
Device Driver Control function again 
with AL = 7. This rehims the output sta- 
tus of the driver. If AL = FFh, then the 
driver is present and available. Use Close 
File Haridle fuiKtion (3Eh) to close the 
expanded memory driver. 

The second method to determine if the 
EMS driver is present involves checking 
the interrupt vector. The DOS Get Inter- 
rupt Vector function (35h) returns ES 
pointing to the segment of the EMS driv- 
er. A character device driver has a device 
name field at offset OAh of the segment. 
Compare the name of the driver at offset 
OAh with the ASCII string 
EMMXXXXO. If the strings match, the 
driver is present. This technique is used 
by DCACHE. 

Once a program determines that the 
EMS driver is present, it uses interrupt 
67h subfiinction I, Get Status, to check 
the status of the driver. If AH returns a 
value other than zero, the driver is not 
lunctioning properly. 

To get the addr^ of the EMS page 
frame, use EMS fuiKtion 2. Get Page 
Frame Address. The page frame is a 64K 
segment in memory where the EMS 
memory can be accessed, and the seg- 
ment of the page frame is returned in BX . 

Before a program can actually use ex- 
panded memory, it must determine if 
enough pages are available for its appli- 
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DCACHE reads the intemipt 67h vector in 
the interrupt table. If the segment points to 
a deviee driver with the label EMSXXXO, 
then the EMS driver is present. After de- 
termining that the driver is present. 
DCACHE uses interrupt 67h function 2 to 
get the address of the EMS page frame. 
DCACHE then uses interrupt 67h function 
3 to see if there are enough EMS pages 
(each EMS page is I6K) to hold the cache. 
After verifying that there is enough EMS 
memory, DCACHE reserves the memory 
using interrupt 67h function 4. EMS func- 
tion 4 al.so returns a handle u.sed by the 
EMS driver to refer to the owner of a page 
of expanded memory . The handle is stored 


cation. To determine the number of free 
pages in the system use function 3, Get 
Unallocated Page Count. This function 
returns the number of unallocated pages 
in BX and the total number of EMS 
pages in DX. 

To allocate pages of memory, use 
function 4, Allocate Pages. Call this 
function with BX equal to the number of 
pages being requested. The driver will 
return a handle in DX. This handle must 
be used in future calls to the EMS driver 
since it references the pages that have 
been reserved. The EMS 4.0 specifica- 
tion allows up to 2SS handles, though not 
all EMS drivers support that many. 
Thus, a program must check the return 
code in AH to assure that all handles have 
not been used. 

Function S, Map/Unmap Handle 
Pages, allows the program to access the 
expanded memory it has reserved. Call 
function 5 with AL equal to the physical 
page number, BX equal to the logical 
page number, and DX equal to the handle 
of the calling program. The physical 
page is the page number in the EMS win- 
dow, and can range from 0 through 3. 
Since the EMS window is 64K, four 
EMS pages can be accessed at any one 
time. The logical page number addresses 
a specific page assigned to the handle in 
DX. If a handle has been allocated five 
pages, then the pages would be ad- 
dressed 0 through 4. 
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so that it can be used by the cache routine 
to access the correct pages in EMS memo- 
ry. The installation routine then loads the 
resident part of the cache routine into con- 
ventional DOS memory and terminates. 

With EMS, as when using conventional 
DOS memory, DCACHE checks the 
cache directory to see if the sector request- 
ed is in the cache. (The cache directory is 
in conventional memory to save the time 
of accessing two EMS pages each time the 
cache is called.) If the read is a cache hit, 
interrupt 67h function 8 is used to save the 
current state of the EMS driver, DCACHE 
then uses interrupt 67h function 5 to map 
the EMS page with the correct cache page 


Before terminating, a program must 
release the pages it has been allocated. 
This is done by using function 6, Deallo- 
cate Pages. This gives future programs 
access to these pages . If a program termi- 
nates but remains resident, it is not re- 
quired to release pages it still needs. It is 
important that a program with allocated 
pages trap the critical error handler and 
the Ctrl-bieak interrupts if these inter- 
rupts can occur during the program. If a 
program terminates under an error condi- 
tion, it still must release its allocated 
pages. 

Since terminate-and-stay-resident 
programs, interrupt service routines, and 
device drivers can be invoked at any 
time, the state of the EMS driver must be 
saved before these programs can use ex- 
panded memory. The EMS driver pro- 
vides function 8 to save and function 9 to 
restore the state of the EMS page ftame. 
Call function 8, Save Page Map, with 
DX equal to the handle of the program at- 
tempting to save the state of the driver. 
This is not the handle of the program be- 
ing interrupted. Function 8 saves the cur- 
rent mapping of the EMS rlriver. This al- 
lows the interrupting program to remap 
the EMS window to access its own EMS 
pages. When the interrupting program is 
fmished, it uses function 9, Restore Page 
Map. Like function 8, function 9 is called 
with DX equal to the handle of the inter- 
rupting program. — ^Douglas Boling 


into memory. From this point on, 
IXACHE proceeds as if the cache were in 
regular DOS memory. Before returning to 
1X)S, IX^ACHE uses intenupt 67h func- 
tion 9 to restore the page map to the state it 
was in before DCACHE was called. A 
more detailed look at the use of expanded 
memory is contained in the sidebar "Using 
Expanded Memory.” 

PERFORMANCE According to PC 
Labs’ file access benchmark-test program, 
enabling DCACHE reduced the sequential 
read time for a file by 60 to 80 percent. Se- 
quential write times were lowered by be- 
tween 10 and 30 percent. Although 
DCACHE is a write-through cache, the 
savings are smaller because DOS must 
first read a sector before it can be written. 

The time savings for random reads and 
writes of a file are dependent on the size of 
the cache. Testing with a 256K file and 
a record size of one sector (512 bytes) 
showed random read times for a 1 6K cache 
were reduced by 20 percent; write times 
were reduced by 5 percent. For a 64K 
cache, the times for random reads and 
writes were reduced by 40 percent and 15 
percent, respectively. For a cache size of 
256K. the random read times were re- 
duced by 70 percent while the random 
write times were reduced by 25 percent. 

The performance of DCACHE depends 
on how files are distributed on the disk, 
however. If the files are fragmented, 
IX^ACHE will not perform as well as if the 
files were tightly grouped. DCACHE per- 
formarrce can also be affected by the num- 
ber of defective sectors on the disk. As the 
number of defective cylinders increases, 
the chances of DCACHE reading a bad 
sector and causing an error increases. 
DCACHE recovers from these errors, but 
they reduce the performance of the cache. 
In some cases, DCACHE may degrade the 
performance of file write times, though 
this degradation should be more than offset 
by the improvement in disk read times. 
Try it for yourself, with DCACHE turned 
off and on. If the feel of .speed appeals to 
you , you ’ II leave it on . Ji; 


Douglas Boling is an electrical engineer 
who has been involved in the design of 
computer hardware and software for II 
years. 
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2500 WEST COUNTY ROAD 42 • #5 • BURNSVILLE. MN 55337 » (61 2) 894-0595 

A Small Case For BIG Performance! ! ! 


TOSHIBA 



CALL 

TIOOO 

T1200F 

T1200H 

T3100 

T3200 

T5100 


CALL 


ZENITH 


7 


supersPORT 

Dual Floppy 

• CALL 

20 MB HD 

CALL 


SDPF.rsPORT 
286/20 


CALL 


From MegaHcrtz ^ 
Easy Talk 3270 

3270 Emulation Card for 
Toshiba Laptops: Fuly supports 
IRMAS IBM Emulation. 
Auto-Conlg.- No Jumper 
Changss required. 

Indudee software for 3270 and 
INOFILE Transfer Support 

$599.00 

Easy EGA 
EGA Card for Toshiba T1 200 
and T3100 Laptops. Supports 
MDAHGC.CGASEGA 

$299.00 

Easy Talk E2400 
2400 Baud Modem lor the 
Epson Equity LT 

$239.00 


W^eltec . . 

External 5.25" FDD 


$199 


Specify TOSHIBA, ZENITH or NEC* 

*No cable w/NEC Drive ■ Cable included in Laptop Box 


MHz INTERNAL MODEMS 
1200 Baud $139 2400 Baud $239 
Specify: 

Toshiba, NEC EL/HD, 

Zenith 181/183 or SupersPort 


WonUnder 
Single card expansion slot for $299 
the TI I00+, TI200, T3I00/20 & T5I00 


7 


Diconix 150P Portable Printer $299 

Laplink Plus $79 

When Purchased with arty Laptop 


7 


MITSUBISHI y 



MP2861V20 

11" Diagonal Black 
& White Display 

20 MB Hard Disk 

12 MHz 80286 

1.4 MB Floppy Drive 


Introductory Price 


$2695.00 

Dual Floppy (1.4 MB) Model 

$2195.00 


• Competitive Price 
Corporate Voiume Discounts 
• Net Terms to Quaiified pncMSubiM 

Corporate Accounts wSrSIlZc. 


To Order Call: 


FAX Number: 894-6175 


(800) 255-4012 


IN MN: (612) 894-0595 
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Microsoft’s os/2 

PROGRAMMING 
TOOLS 

Microsoft’s new OS/2 Programmer’s Toolkit for the OS/2 kernel is superior to IBM’s. Its 
more-sati^actory macros are exemplified here in a handy PAUSEPOP program. 



M icrosoft recently released its 
OS/2 Programmer's Toolkit, the 
company’s $350 answer to those 
who couldn't afford the $3,000 cost of its 
earlier OS/2 Software Development Kit. 
The Programmer's Toolkit contains OS/2 
programming tools, utilities, and docu- 
mentation for 2 1 7 OS/2 1 .0 function calls. 

You use the OS/2 Programmer’s Tool- 
kit in conjunction with an OS/2 compiler 
or assembler. Microsoft has also released 
OS/2 versions of five language products: 
Macro Assembler 5. 1 . C 5. 1 , Pascal 4.0, 
FORTRAN 4.1, and BASIC 6.0. As of 
this writing (mid-June), I've seen all these 
languages except the new Pascal. 

You don’t need the OS/2 Programmer’s 
Toolkit to write programs that ran under 
OS/2 in a high-level language. If you stick 
to the facilities in the language for using 
files, writing to the screen, reading the 
keyboard, and so forth, you can compile 
the programs for either OS/2 or DOS. The 
language packages themselves include ev- 
erything you need. 

You don’t even need the OS/2 Pro- 
gratrrmer’s Toolkit to call OS/2 functions 
directly from your programs. Each lan- 
guage comes with its own set of include 
files or header files that give you access to 
the OS/2 functions. However, the lan- 
guage products do not contain OS/2 func- 
tion call documentation. That's the prima- 
ry purpose of the Programmer’s Toolkit. 

THE OLD AND THE NEW Microsoft’s 
OS/2 Programmer’s Toolkit comes 5 
months after IBM released its own OS/2 
Programmer’s Toolkit ($750) and OS/2 


Technical Reference ($250). (I discussed 
these in the June 14, 1988, Environments 
column.) Viewed simply, the Microsoft 
package is equivalent to the two IBM 
packages. 

But it's not that simple. IBM offers free 
updates for OS/2 1.1; Microsoft will prob- 
ably not. Some information in the IBM 
OS/2 Technical Reference (particularly on 
device drivers) is not included in the Mi- 
crosoft Programmer’s Toolkit, And the 
Microsoft package has an on-line Help 
system that is not available from IBM. 

Overall, Microsoft’s OS/2 Program- 
mer’s Toolkit is superior to the two IBM 
packages. Many of the problems I dis- 
cussed earlier in connection with tire IBM 
releases have been eliminated in the Mi- 
crosoft package. (Instead, I have some 
brand-new complaints, which I’ll discuss 
here.) The IBM OS/2 Technical Reference 
is very similar to material distributed earli- 
er with Microsoft’s OS/2 Software Devel- 


■ Many of the problems I 
discussed earlier in 
connection with the IBM 
releases have been 
eliminated in the 
Microsoft package. 
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opment Kit. The documentation has been 
cleaned up considerably for the Microsoft 
OS/2 Programmer’s Toolkit, which now 
becomes the basic technical reference for 
OS/2 1.0. 

OS/2 PROGRAMMER'S TOOLKIT 

Microsoft’s OS/2 Programmer’s Toolkit 
comprises two manuals and four high-den- 
sity diskettes in both 5 14- and 3'/:- inch for- 
mats. The diskettes contain OS/2 program- 
ming utilities (including LINK, BIND, 
LIB, IMPLIB, and EXEHDR). C header 
files for OS/2 function calls and structures 
(also included in the C 5. 1 package), the 
OS/2 1 .0 import library DOSCALLS.LIB 
(also included with the OS/2 1.0 retail 
product), an on-line Help system, and 52 
sample OS/2 programs. 

"The first of the two manuals is skimpy 
and contains a 75-page “Programmer’s 
Learning Guide” (a discussion of OS/2 
programming principles with most exam- 
ples in C) and a 70-page “Programming 
Tools” manual, containing the documen- 
tation for various utilities and tools. 

The second manual is the 580-page 
Programmer's Reference, with documen- 
tation for 2 1 7 function calls , including two 
not documented by IBM. IBM’s OS/2 
Technical Reference documents 221 func- 
tion calls, including six not documented by 
Microsoft. Fortunately, in both cases, the 
omissions are not of great consequence. 

The Microsoft documentation is heavi- 
ly oriented toward the C programmer. All 
the function call syntax, structures, and ex- 
amples are coded in C. Programmers 
working in other languages will have to fa- 

8 8 
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miliarize themselves with C to translate the 
documentation into other languages. In 
contrast, the IBM OS/2 Technical Refer- 
ence is oriented toward the assembly lan- 
guage programmer. 

Annoyingly, the IBM OS/2 packages 
did not use the same structure names in 
their manual and C header files. The Mi- 
crosoft documentation is almost entirely 
consistent with the C header files, though I 
did find one discrepancy in the declaration 
of the thread function passed to DosCre- 
ateThread. 

Microsoft's documentation uses vari- 
able types (such as SHORT, USHORT, 
and LONG) that are deflned intypedef 
statements in the C header files. IBM's C 
header files have nothing like this. Al- 
though these contrived data types may 
seem annoying at first, everything Micro- 
soft has done in these OS/2 1 .0 header files 
is consistent with what it's doing for the 
OS/2 Presentation Manager header files. It 
will help you to get accustomed to this be- 
fore you approach Presentation Manager 
programming. 

IBM'sOS/2 Technical Reference failed 
to list the possible error codes returned 
from the functions; Microsoft's documen- 
tation contains some error codes, but not 
all. For example, calling most VIO (video 
I/O) functions from a detached process re- 
turns error number 465 (defui^ as ER- 
ROR- VIO_DETACTfED). Yet this error 
is not listed among the VIO functions. 

For the most part, the 52 sample pro- 
grams included with the Programmer's 
Toolkit are written in C; a few modules in 
assembly language are supplied. The pro- 
grams are generally short and illustrate in- 
dividual OS/2 function calls. 

One of these sample programs may 
look a little familiar to readers of this col- 
umn. It's an early version of WAKEUP 
(Environments, Cumber 22, 1987). 

C 5J Microsoft C 5. 1 is an update of C 
5.0. The package contains both OS/2 and 
DOS versions of the compiler and related 
tools. Header files with OS/2 structure def- 
initions and function templates are includ- 
ed withC5. 1 as well as with the OS/2 Pro- 
grammer's Toolkit. 

You may recall that I have previously 
discussed (in the Environments column of 
March 29, 1988) some of the problems in- 

PC 


volved with calling C library functions 
from a program that uses multiple threads. 
In a word, although some C library func- 
tions are reentrant, many of them ate not. 
Thus, two threads that call the same C 
function could interfere with each other. 

I mentioned in that column that Micro- 
soft knew it would have to modify its C li- 
braries for multiple threads. In C 5. 1 it has 
done so, and the result looks preny good. 
A special library called LLIBCf^.LIB 
includes "thread-aware" versions of all 
the C library functions. It's a large model 
library only. (Special header files are in- 


■ Microsoft knew it 
would have to modify its 
C libraries for multiple 
threads. In C 5.1 it has 
done so, and the result 
looks pretty good. 

eluded for the proper function declara- 
tions.) The documentation says that you 
can use it from a C program in any memo- 
ry model, but this is not really true. It's saf- 
est to use these functions only from a large 
model program because the startup code 
expects main to be a far function and 
passes a far pointer to the command-line 
arguments to main. 

In my earlier column. I also discussed 
the rand function as one C function that 
has problems when called from multiple 
thie^. In this new multithread library, 
each thread that makes use of rand has its 
own independent pseudorandom se- 
quence. This means that each thread will 
get the same pseudorandom sequence 
from rand unless it sets a different seed 
usingsrand. One easy way to ensure dif- 
ferent seeds is to have the thread set the 
seed using its thread ID number. 

Once you have a whole set of reentrant 
C library functions, however, why not go 
one step further and take the functions out 
of the individual C programs and put them 
into a dynamic link library? Then every C 
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program that shares this dynamic link li- 
brary would not need to include any code 
for the C library functions. 

The C 5. 1 package doesn't contain this 
dynamic link library, but it contains every- 
thing you need to create it (including a 
.(HMD file) and instructions. If you follow 
these instructions, the resultant dynamic 
link library is called CRTLIB.DLL. (CRT 
in this context stands for "C mntime" 
rather than "cathode ray tube.") 

Although you can certainly use this 
CRTLIB.DLL file with your own pro- 
grams, it's not quite ready for prime time. 
One problem is that dynamic link libraries 
that make use of CRTLIB.DLL carmot 
contain their own initialization code. I ex- 
pect that C 6.0 will contain a better ap- 
proach to putting C library functions in a 
dynamic link library. Consider 
CRTLIB.DLL a taste of things to come. 

All of the information about multi- 
thread functions and CRTLIB.DLL is 
tucked away in a disk file called 
MTDYNA .E)OC. This is one of 16 docu- 
mentation files (occupying a total of 260K) 
included on the C 5. 1 diskettes. All these 
documentation files constitute a real nui- 
sance. Obviously a small README ftle is 
sometimes necessary to list late-breaking 
changes and bugs. But with C 5.1, these 
files form an important part of the docu- 
mentation. This is not what we would have 
expected from a company of Microsoft's 
size and standing. 

It would have been nice if the C 5. 1 
package also contained an OS/2 version of 
QuickC, but no such luck. QuickC has not 
been ported to OS/2, and neither has the 
graphics library included with C 5.0. 

INCOMPATIBLE SOURCE CODE 

IBM and Microsoft have gone to great 
lengths to assure everyone that users will 
encounter no differences in the execution 
of OS/2 applications under IBM OS/2 or 
one of the versions of MS-OS/2 sold by 
other manufacturers. Obviously, the com- 
patibility among various versions of OS/2 
is crucial for users. 

Programmers are not so lucky, howev- 
er. C programs that call OS/2 functions are 
generally not source code compatible be- 
tween IBM's C/2 and Microsoft's C 5.1. 
This incompatibility results from the dif- 
ferent header files. 
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For example, to read a key from the 
keyboard, an OS/2 program uses the 
KbdCharln function. In IBM's SUB- 
CALLS. H file, the function is declared 

•xtarn unsigned far pascsl RBDCRAKIN ( 
struct KsyOsts fsr *, unsigned, unsigned) ; 

This function requires a pointer to a struc- 
ture of type KeyDala. The KeyData struc- 
ture is defined like this: 
struct KeyData { 

unsigned char char_code ; 
unsigned char scan~code ; 
unsigned char status ; 
unsigned char nls_shift ; 
unsigned shift state ; 
unsigned long Time ; 

) ; 

The code to obtain a keystroke is 

struct KeyData kd ; 

KBDCHARIN (tkd, 0,0) ; 

In tbe Microsoft header file organiza- 
tion the KbdCharln function is declared in 
BSESUB.H: 

USHORT APIENTRY KbdCharln ( 

FKBDKEYINFO, USHORT, BKBD) ; 

Notice that the function name uses a mix- 
ture of uppercase and lowercase letters. 
The words USHORT, APIENTRY, 
PKBDKEYINFO, and HKBD are all 
identifiers defined with typede f or 
#define statements. Here are the two 
ty pede f statements that define the struc- 
ture and a far pointer to the structure: 

typadaf struct KBDKETINPO { 

UCBJUt chcRtr t 
UCBAR chscan ; 

UCHAR fbstatua , 

UCHAR bNlsahift t 
USHORT fsstata ; 

ULONG tlaw I 
) KBDKeyiNro t 

typadaf RBDREyiNFO far •PKBDKEriHPO ; 

The call to KbdCharln in a program for 
Microsoft C S. I looks like this: 

KBOKEYINFO kbei ; 

KbdCharln (ticbei, I0_WA1T, 0 ) ; 

The IO_WAIT identifier is defined in 
BSESUB.H to be 0. 

The Microsoft header files define sev- 
eral macros that can make your OS/2 C 
programming a little easier. For example, 
suppose a thread needs to fmd its thi^ 
ID. Using IBM C/2 and the IBM header 


files, you need to define three variables, 
thus: 

unsigned int i«lClob«l, ■•iLocal, tid } 

You call DosGetInfoSeg, then convert the 
selector to the local information segment 
into a far pointer that addresses the integer 
6 bytes from the beginning (the thread ID). 

DOSGBTIMrOSBG taelLocal) } 

tid •• * (unsigned int far •) 

((long) aalLocal <<16+6) ; 

With Microsoft C 5 . 1 , the MAKEP macro 
converts a selector and offset into a far 
pointer. You then cast that to a pointer of 
type PLINFOSEG (pointer to local infor- 
mation segment) and access the tidCurrent 
field of the stmeture: 

SEL aalGlobal, aalXpOcal ) 

TXD tid : 

Ooaoatlnfosag (fcsalclobal, «aaLx.ocal) ; 
tid - ((PlrlNFOSEG) 

HXKEP (aellocalf •) )->tidcurrant ; 

I fmd the Microsoft code a little clearer. 

When you think about it. the differ- 
ences between tbe IBM and Microsoft 
header files are a little scary: IBM and Mi- 
crosoft are supposed to be working togeth- 
er in developing OS/2, yet they can’t even 
manage to release OS/2 1 .0 programming 
tools with similar C header files. Let's 
hope they manage to get their acts together 
forOS/2 I.I. 

For OS/2 C programs shown in this col- 
umn, I’ll be using the Microsoft C 5.1 
compiler and header files. This compiler is 
more recent than IBM's (which is essen- 
tially a protecied-mode version of Micro- 
soft C 4.0), and the header files are consis- 
tent with what Microsoft is doing for the 
OS/2 Presentation Manager. 

CODEVIEW AND AN EDITOR All of 

Microsoft's new language products in- 
clude OS/2 and IX)S versions of the Code- 
View debugger as well as OS/2 and DOS 
versions of a programmer's editor called 
the Microscffi Editor. 

CodeView has generally received good 
reviews in the computer press (mostly be- 
cause it's so much better than SYMDEB, 
Microsoft's previous debugger), but I've 
always found CodeView to be annoyingly 
cranky. For example, you can view your 
program in a “mixed" mode where you 
see both your original source code and the 
assembly language. That’s very nice. But 


if a source code statement extends over 
more than one line, you see only the last 
line of it. 

Continuing this tradition, the new 
CodeView allows you to view C struc- 
tures. It lists all the struchire fields and 
their current values. Thai's great. But if 
you view this stmeture in a watch window, 
CodeView uses only one line to show you 
(his information. If your stmeture has 
more than four or five fields, you don’t see 
the later fields. (You can view the entire 
stmeture in a dialog box if you wish, but 
you can't do anything else in CodeView 
while the dialog box is displayed.) 

Tbe new CodeView lets you debug a 
multithreaded program. Again, that's 
great. But when you use the T command to 
trace through source code that is shared by 
more than one thread, you can easily end 
up in a different thread than the one you 
tlxMight you were tracing. 

I’ve been using the Microsoft Editor for 
a couple of weeks and haven’t yet mas- 
tered the sUange command stmeture. It's 
flexible — you can reassign all the com- 
mand key combinations if you want, and 
you can even write extensions to it in C, so 
a patient user can customize it. 

The big problem is that the Microsoft 
Editor writes directly to the screen. While 
this is common and accepted in DOS pro- 
grams, it’s unnecessary in OS/2 because 
the VIO functions are very fast. Moreover, 
in some versions of OS/2, if you switch 
away to another session and then switch 
back to the Microsoft Editor session, the 
screen returns blank. Tme, this is a bug in 
OS/2 rather than in the editor. But if the 
editor had u.sed VIO calls, it wouldn't be a 
problem. 

Officially, Microsoft recommends that 
character-mode OS/2 programs use VIO 
rather than write directly to the screen. 
Yet, other software manufacturers are usu- 
ally more interested in what Microsoft 
does than in what it says. And what Micro- 
soft has done in its editor is to set a very 
bad example that I hope no other software 
manufacturer imitates. (I'm told that a fu- 
ture version of the editor will use VIO 
calls.) 

MASM SJ Microsoft's Macro Assem- 
bler S. I is an update of the Macro Assem- 
bler 5.0. A sm^l update manual (plus five 
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NETWORKING SOLUTION 


20MHz 

386 


END YOUR SEARCH FOR POWER- "" 
FUL NETWORK SOFTWARE; DIS- 
COVER CONNECTIVITY WITH NO- 
VELL THE STANDARD OF LAN 
OPERATING system SOFTWARE, ' 
AND OUR CPU 386 FILE SERVER. ' 


A VISION THAT STARTS WITH NETT 
WARE SHARING INFORMATION AND 
PERIPHERALS, AND STREAMLINB 
COMMUNICATIONS WITH A PROVEM 
MULTI-USER SYSTEM THATS EASY! 
V - TO SET UP AND EASY TO USE. 

Copyrighted mf 3l 


12MHz 

286 







BetterByl^K 


CPU 386/20 
$2,095 

• 80366 CPU • iMBRAMtEipandableto 
8MB on board) • Norlon V3 SI rating 23 

• 1 2 MB lioppy drive • Dual lloppy/bard 
disk controller • tOI-key enhanced key- 
board • 2 serial ports 1 parallel port, game 
port • ClocK/CalendarwilhbaMerybacK-up 

• AMI BIOS • Keyboard/hardware se 
lectable processing speed • iTower Case 
Oplionat) 


CPU 286/20 
$1,445 

• 80286 CPU running at 20MH2 • St2Kof 
RAM (Expandable to 4MB on board) 
« r2MB floppy drive • Dual Floppy/hard 
disk controller • lOI-key enhanced 
keyboard • 2 serial ports 1 parallel port 
game port • Clock/Calendar with battery 
back-up • Phoenix BIOS • Keyboard 
switchable processing speed 

Basic System Price $1 .445 
Monochrome System $1,585 
With 40MB Hard Disk $1,980 
EGA System $2,035 

With 40MB Hard Disk $2,430 


CPU 286/12 
$1,095 

• 80286 CPU • (lOMHrOptionat) • Zero 
Wait Stale • 5 12K RAM (Expandable to 
4MBon board) • Norton V3 SI rating 153 

• 1 2MB (loppy drive • Dual floppy/hard 
disk continlli'f • lot-key nnh.anced key- 
Iwaid • 2 serial ports, i parallel port. g.ime 
port • Clock/Calendar with 10 year battery 
life • Phoenix BIOS • Keyhoard/sottwarc 
selectable processing speed 


Basic System Price $2,095 

Monochrome System $2,235 

With 20MB Hard Disk $2,485 

With 40MB Hard Disk $2,630 

EGA System $2,685 

With 20MB Hard Disk $2,935 

With 40MB Hard Disk $3,080 


CPU 286/ P 
$1 .895 

• 80286 CPU • Zero wait stale • 51 2K 
RAM (Expandable to 4MB on board) 

• NorlonVS SI rating: 15.3 • 1.44MB3.5" 
(loppy drive • Floppy/hard disk controller 
e 102-key Enhanced keyboard e 2 serial 
ports. 1 parallel ptod. game port • Clock/ 
CalendarwiihiOyear battery life • Phoenix 
BIOS • Keyboard/software selectable 
processing speed • Supertwisi EL backlit 
LCD (640 X 400) 



With 20M6 Hard Disk $1,895 


Basic System Price $1 .095 

Monochrome System $ 1 .235 
With 20MB Hard Disk $1,485 

With 40MB Hard Disk $1,630 

EGA System $ 1 .685 

With 20MB Hard Disk $1 .935 

With 40MB Hard Disk $2,080 


CPU TURBO XT 
$695 

• CPUfunningat4 77 & 10MHz • 640KolO 
wait state RAM • 3B0K floppy drive • 64- 
key AT style keyboard • 1 serial port. I 
parallel port, game port ♦ Clock/Calendar 
with battery back-up • DTK BIOS • Key 
board switchable processing speed 


Monochrome System $ 695 

With 20MB Hard Disk $ 990 

EGA System $1,145 

With 20MB Hard Disk $1,440 


THE COMPLETE NETWORKING SYSTEM 
NOVELL NETWARE, 4 NODE WORKSTATIONS WITH CPU 286 FILE SERVER. 
COMPLETE WITH 40MB HARD DISK $5,995 


S TO ORDER, 


CALL (800) 824-2936 iSS 


We accept Visa. Mastercard, and cashier's 
checks. Purchase orders weicome with approved 
credit Personal checks take 15 days to clear. 
Written inquiries should be sent to CPU, Dept 28. 

40000C-h-l — $ t : . . ........ 


M Computer 
Products 
United 


All systems carry a 30 day money back guarantee 
excluding shipping charges. All basic systems 
carry a comprehensive 1 year parts and labor 
warranty. During this period, we will repair or 
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E OF GENIUS. 


ONCE IN A BLUE MOON.. .C 


STR 


iliiliniicif] 


Clip it, crop it color it Resize and rotate it Merge, save, 
and store it 

Choose between high contrast or high detail. Import 
images into any bestselling publishing appUcation- 
PageMakerrVentura"‘and many more. All you need is $299, 
an IBM PC, XT AT or PS/2 (or compatible) with a 


Phone. 


Send ta LOGITECH. 6505 Kaiser Drive. Fremont CA 94555 

O 1988 Logitecri PagfMotvf and Vintura art troOemarte, ofMJus and Wntura 


ScanManiSaiiS 


The Hand-Held Scanner 


TO ORDER-or for the name of your nearest dealer- 
CALL: 800-231 -7717. IN CALIFORNIA CALL: 
800-552-8885. 

Orlill in the coupon: Pz 


Name. 


Address. 


*1' CitylStateiZip. 



ENVIRONMENTS 
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documentation files that occupy a total of 
105K of disk space) describe the enhance- 
ments. 

Your faith in the accuracy of the update 
manual is sure to be shaken, however, 
when you come to the section (on page 1 3) 
entitled “For Further Reading.” It says: 
“You may also want to see ‘Environ- 
ments,’ a column in PC World by Charles 
Petzold.” I think not. Fortunately, the re- 
mainder of the manual is much more accu- 
rate. 

One of the more interesting enhance- 
ments involves an extension to the PRCX^ 
statement. This new facility lets you define 
names for variables passed to the proce- 
dure on the stack and tell the assembler 
what high-level language put them there. 
You can then reference these variables by 
name rather than by an offset to BP. You 
can also define local variables within pro- 


cedures that are stored on the stack. As as- 
sembly language is used less for major ap- 
plications and more for coding small and 
fast subroutines that are called from a high- 
level language, these enhancements are 
very useful. I’ll show how to use some of 
them in the next issue. 

The Macro Assembler 5. 1 package also 
contains “include” files that define OS/2 
structures, useful constants, and macros to 
call the OS/2 functions. (These include 
files are described in — where else? — a 
documentation file.) Compared with the 
include files in IBM’s Macro Assembler/2 
package . . . well, there is no comparison. 
Microsoft's are intelligent macros that 
generate very good code. 

Unfortunately, my first assembly lan- 
guage program attempt to try out these 
new macros used the KbdSetStatus func- 
tion and the KBDINFO structure, I wasted 


a lot of time before realizing that Microsoft 
had incorrectly defined the KBDINFO 
structure in BSESUB.INC. The first four 
fields are defined there as db (byte) rather 
than dw (word). 

Call me picky, but I feel that include 
files should be 100 percent correct. Still, 
these macros are too good to ignore, so 
let’s examine how they look in a real pro- 
gram. 

THE PAUSEPOP PROGRAM The 

PAUSEPOP program in Figure I shows 
how the new OS/2 function call macros are 
used in an assembly language program. 
The statement at the top 

INCLUDE OS2.INC 

includes the main OS/2 file, which in turn 
includes other files (OS2DEF.1NC, 
BSE. INC, BSEDOS.INC, BSESUB 


• Hotlfl** that (Uttchtd 08/2 prograai ia tarninatad 
(c) 1988, Siff CoMaiDlcationa Co. 

PC Ha9a8ina * Charlaa Patsold. 8/88 


Hov AL, BSi{BX) 
Inc BX 
or AL. AL 
Loopna Tranafar 


I Max Dumbar of charactara 
I oaatlnatlon of naaaaqa 

: stora byta in maaaaga 
I incramant pointer 

oat oaxt byta 
Kick up aourca pointer 
Saa if ita taro 
Continue if not taro 


I tnitialixad Data Bagatant 


-PAUSBPOP (c) 1988, liff Coaamnicationa co. * 

"PC Hagatina 294," Charlaa Pattold, 6/88' 

VP_MAIT OR VP_TRAM8PAREMT 

281, 78 dup (285), 187 

186, 78 dup (■ ■), 186 

186, ' PAUBBPOPt ' 

67 dup (' •), 186 

186, 78 dup (- •), 186 

199, 78 dup (196), 182 

186, ' Praaa Kntar to continue. ", S3 dup {' '), 186 
288, 78 dup (289), 188 


I clear acraan (alwaya 88 by 25) and diaplay text atringa 


l?vioPopup PopupPlag, 8 


Tpy pop op tranaparantly 


Hov (PopupPlag), vp_mait or vp_oi 
l*vloPopup PopupPlag, 8 t P< 


HOV CX, 7 
Sub OX, DX 
sub 81 , 81 


: Pop up Opaquely 

RuBibar of lines 
ROW nuxibar 
Offset in PauaaHsg 


Mnd line to get text string 


HOV AL, ESl[BX] 
Inc BX 
or AL, AL 
Jnt SklpProgMaxw 

Hov AL, BSt[BX] 
Inc BX 
Or AL, AL 
Jt FinishHsg 


9vioHrtCharStrAtt PausaKag(St ] , 88, DX, 8, Attributal, 8 

Inc ox t Baxt row 

Add 81, 88 : Mxt line in naasaga 

Loop LinaLoop 

9vioHrtMAttr Attributa2, 24, 5, 2, 8 
OvioSatCurTypa vioci, 8 ; Bide cursor 

dOoaBaap 256, 258 ; Alert user 


I Wait for keystroke and than tarainata 


; Environitant selector 
; Pull a cocaiand line byta 


} Cat a byta 
} Kick up the pointer 
; 8aa if and of paraaetar 
) If so, store CX 

I 8aa if it 'a a apace 

I If so, try another 


9KbdPlushBuffar 8 ; Plush kayooard buffer 

9KbdCharln kbei, lO^HAlT, 8 ) Wait fox keystroke 

cap (kbci.kbci cbChar), 13 ; Check if Inter 

Jnt ChackKay ~ t If not, gat another key 

(FvioIndPopUp 8 j Snd the popup 


(JvioEndPopUp 8 
SDoalXit EXIT PROCESS, 8 


; Exit program 


Figure 1 : PAUSEPOP .ASM is similar to the OSl2 PAUSE command but displays the message ' ‘Press Enter to continue' ’ in a pop-up screen. 
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.INC. and BSEERR.INC). The VICXrUR- 
SORINFO and KBDKEYINFO smicturcs 
used in the DATA section of the program 
are defined in BSESUB.INC. The macros 
for the individual functions (beginning 
with are defined in BSEDOS.INC and 
BSESUB.INC. 

You can compile and link this program 
with the Microsoft Macro Assembler S. I 
by running 

HASH PAUSEPOP; 

LIKE PAUSEPOP, /ALlGHilS, HUL, DOSCAXXSi 

The general syntax of PAUSEPOP is 
PAUSEPOP [jnessagre] 

PAUSEPOP is somewhat like the OS/2 
(and DOS) PAUSE command used in 
batch files. As you know, PAUSE tempo- 
rarily suspends execution of the batch file 
and displays the message “Press any key 
when ready." PAUSEPOP displays the 
message “Press Enter to continue” (as 
well the optional message passed as a pa- 
rameter to PAUSEPOP), but it does so 
only after calling the OS/2 VioPopUp 
function. The use of VioPopUp allows 
PAUSEPOP to mn as a detached process 
and inform you when other detached pro- 
cesses have terminated. 

SOME EXAMPLES Running PAUSE- 
POP by itself on the OS/2 command line is 
not very interesting, but try it anyway: 

PAUSEPOP This is a message 

The pop-up screen displays the message 
“This is a message” in the upper part of 
the screen. When you press Enter, you re- 
turn to the comma^ line. 

You can also tun PAUSEPOP as a de- 
tached process: 

DETACH PAUSEPOP Another message 

In this case CMD.EXE will display the 
process ID and the command-line prompt 
before PAUSEPOP displays its message. 

PAUSEPOP is most useful when de- 
taching other programs. Forexample.ona 
single line, enter 

DETACH CHKDSE SCBXDSK.OUT A PAUSEPOP 
chkdak Is finished 

The DETACH command affects both 
CHKDSK and PAUSEPOP. The amper- 
sand (&) between the two commands tells 


OS/2 to tun PAUSEPOP after CHKDSK 
is finished. When PAUSEPOP eventually 
is executed, you can be in the same ses- 
sion, another OS/2 session, or even in the 
DOS compatibility mode session. 
PAUSEPOP still displays the message 
“Chkdsk is finished.” When you press 
Enter you return to where you were at the 
interruption. You can then look at the 
CHKDSK. OUT file at your convenience. 

You can generalize this procedure us- 
ing the batch file called NOTIFY.CMD, 
shown in Figure 2. NOTIFY tuns both the 


program indicated on its command line 
(with possible parameters) and PAUSE- 
POP as detached processes. You use NO- 
TIFY with CHKDSK like this: 

NOTIFY CHKDSK >CHKDSK.OUT 

Here’s an example where PAUSEPOP 
comes in handy. Suppose you want to for- 
mat a box of ten high-density diskettes, but 
you would rather be doing something else 
on the PC while the diskettes were being 
formatted. You want to be interrupted only 
when it's time to put a new diskette in drive 
A:. YoucandothisusingtheFBOX.CMD 
and FBOX2.CMD batch files shown in 


Figures 3 and 4. To begin, you put a disk- 
ette in drive A: and mn 

FBOX 

The command-line prompt will appear and 
you can go on to something else. When 
you get a pop-up screen from PAUSEPOP 
you take the formatted diskette out, put a 
new one in, and press Enter. Oitput from 
FORMAT is stored in OUTPUT.TMP so 
you can look at it later and then delete the 
file. (OUTPUT.TMP collects about 40K 
of output, so you will wish to delete it.) 


FBOX.CMD simply executes 
FBOX2.CMD ten times in a DETACHed 
FOR command. Because FORMAT re- 
quires some keyboard input (two carriage 
returns and an N when FORMAT asks 
whether to format another diskette), 
FBOX2.CMD executes a few ECHO 
commands to construct that input in IN- 
PUT.TMP. After FORMAT finishes. IN- 
PUT.TMP is deleted and PAUSEPOP no- 
tifies you to insert a new diskette. 

ASSIGNS AND PROCESSES As you 
know, OS/2 1 .0 supports up to 12 protect- 
ed-mode sessions, each of which is associ- 


0REM 

0REM FBOX.CMD — Formats a box of high-density diskettes 

0REM 

DETACH FOR %%X IN (123456789 10 )0O FBOX2 %%X 


Figure 3; FBOX.CMD uses PAUSEPOP to fonnat a box of high-density diskettes in the 
background and interrupts you only when it's time to put in a new diskette. 


@REM 

0REM FBOX2.CMO — Run from FBOX.CMD to format diskettes 

0REM 

ECHO. >INPUT.TMP 

ECHO. »IMPUT.THP 

ECHO N »IMPUT.THP 

FORMAT Al <IHPtJT.TMF »OOTPUT.TMP 

DEL INPUT. TKP 

IF HOT tl— 10 PAUSEPOP Diskette 11 done. Insert next diskette. 
IF 11—10 PAUSEPOP Finished formatting diskettes. 


Figure!: FBOX2 .CMD is executed by FBOX.CMD to run FORMAT and PAUSEPOP. 
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0REM 

0REH NOTIFY.CMD for use with PAUSEPOP.EXE 
0REM 

0DETACH 11 12 13 14 15 16 17 18 19 6 PAUSEPOP 11 is finished 


Figure 2: You can use NOTIFY.CMD rather than DET ACH to notify you when a detached 
program has completed execution . 
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ated with a virtual screen and a virtual key- 
board buffer. At any one time, one session 
is in the foreground and the test are in the 
background. 

Most processes that run under OS/2 are 
associated with a particular session. When 
a process writes to the screen, it's actually 
writing to the virtual screen associated 
with that session. If the session is in the 
foreground, the virtual screen is the real 
video display. Otherwise, the display out- 


■ Except VioPopUp, all 
OS/2 functions with the 
prefix Vio, Kbd, or Mou 
return error codes if run 
from a detached program. 


put from the process is stored in memory 
until the session is switched to the fore- 
ground. 

Detached processes (including process- 
es started from RUN statements in the 
CONFIG.SYS file) are not associated with 
any session. That means they do not nor- 
mally get access to the screen and the key- 
board. With one exception, all the OS/2 
functions beginning with the prefix Vio 
(video I/O), Kbd (keyboard), or Mou 
(mouse) return error codes if run from a de- 
tached program. 

That exception is the important Vio- 
PopUp function. A detached program uses 
VioP^Up to get access to the screen and 
to read keyboard and mouse input. The 
program must then execute VioEiidPopUp 
to return the system to normal. 

In the usu^ case, the VioPopUp func- 
tion saves the contents of the current 
screen, switches to a video text mode (25 
80-column rows), clears the screen, and 
positions the cursor at the upper-left cor- 
ner. The VioEndPopUp function restores 
the contents of the screen from the session 
interrupted by the VioPopUp call . 

The pop-up facility is intended to let de- 
tached programs (or any program mnning 
in a background session) display a mes- 
sage to the user and get a quick response. 


You just 
won another 
big \oh. 


Whose 
software do 
you trust 
to control it? 


Since 1983. Primavera Project Planner has set 
the standard for project management software. That's 
why you can trust Primavera with the most important 
project in the world... yours. 

Contact us for details on our newest features, in- 
cluding importyExport from Lotus i-2-3* and dBASE,* 
on-screen graphics with customizing caprability. and 
pure logic networks. 


Software you can count on 
to keep you in control. 



PRIMAVERA SYSTEMS. INC. 

Project Management Software 


Two Bala Piaza * Bala Cynwyd PA I9 <k; 4 
l2IS|t»h7-80(H) • Telex; l • FAX (2 667-7891 
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■ ENVIRONMENTS j 

I 


A pop-up screen should not require long- 
term viewing. 

There are some severe restrictions on 
the use of pop-ups. Only one process can 
have a pop-up screen active at any time. 


Calls to the VioPopUp function carmot be 
nested. While the pop-up screen is active 
the user cannot switch to the Program Se- 
lector or to another session. And although 
most OS/2 functions are allowed during a 


“The (Chicony) keyboard achieves a touch 
that is the closest to the official IBM feel.." 

PC Magazine (Sep. 29. 19871 

“It (Chicony Keyboard) also stood out as 
having the nicest touch of any keyboard 
I tried during these tests...” 


PC Magazine (Feb. 16. 1988) 



Yinr cimputer syslim isn't pnrlict If your keyboard dooin'l fool rlgbl 
Chicony. ono of the worth's lirgcst keybiird manofictorors. offers yon both 84- key and 
tot-key keyboards which ora folly IBM XT. AT. PS/Z. 386 and Novell compatible with 
superlar I8M-Ilke teach. 

All Chicony keyboards use genuine 
mechanical key swilch technology, not 
rubber or sponge built with springs to 
simulate mechanical switches. This 
provides you with an IBM-like "click" 
tactile touch or a silent tactile touch. 

Featuring a sculptured Arc-prolile 
design, double-injected key caps with 
identifying alphanumerics molded in 
place, not painted on. tor extended life, 
and a host of other features, Chicony 
keyboards are the right choice for 
your system. 

To feel the difference that a Chicony 
keyboard can make, contact your 
nearest Chicony dealer or call us. 

IBM. XT. AT. PS/2 are traoemarks ot International Bualness Macnmea Corp. 


□Nteoimy* 

Thr Finn! Tourh SSSr 

Chicony America, Inc. 

1641 w, Collins Ave 

Orange . CA 92667 

Tel: (714) 771-6151 

Fox: (714) 771-3246 

Eastern Office: 

1637 Slelton Rd , Suite 6 

Plscato w oy. MJ 0885 4 

Tel: (201)819-8300 
Fox: (201)819 -8303 
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pop-up. some (particularly those that 
would affect the video mode) are not. 

POP-UP OPTIONS The first parameter 
of the VioPopUp function is an address of 
a 16-bit flag woid that specifies some pop- 
up options. All the bits of this word must 
be set to 0 except the lowest 2 bits. 


■ The problem with 
requesting transparent 
operation is that OS/2 
does not support it in all 
cases. 


You set the lowest bit to 1 if you want 
the VioPopUp function to wait until a pop- 
up is available. A pop-up is unavailable, 
for example, if another process currently 
has a pop-up active. For instance, the 
HARDERR.EXE program in OS/2 is re- 
sponsible for displaying an “abort, retry, 
ignore, fail” message in a pop-up screen. 
If that pop-up is active, another program 
that wished to use a pop-up must wait until 
HARDERR’s pop-up is ended. 

OS/2 programs usually set the lowest 
bit of the VioPopUp flag word to 1 because 
there is probably not much the program 
can do if the pop-up is not immediately 
available. If the lowest bit of the flag word 
is 0, then the program must check for an 
error code of 406 (called ERROR- 
VIO-EXISTING-POPUP) when the Vio- 
PopUp function returns. 

If you use the OS/2 include files (as 
does PAUSEPOP). you can use the con- 
stants VP-WAfT or VP—NOWAfT to set 
this bit to 1 or 0, respectively. Using these 
constants makes your program obviously 
easier to read and understand. 

You can set the next-to-lowest bit to 1 
for “transparent operation.” When using 
the OS/2 include files, the constant 
VP-TRANSPARENT sets this bit to 1 and 
VP-OPAQUE sets it to 0. In transparent 
operation, OS/2 will usually not change 
the video mode or clear the display if the 
current session is in a text mode at the time 
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the program calls VioPopUp. The pro- 
gram can then write over part of the exist- 
ing screen or read the contents of the 
screen. 

But keep in mind that this pop-up 
.screen is merely a copy of the foreground 
session screen at the time VioPopUp was 
called. Although a program in the inter- 
rupted session will continue to run and 
write to the display, the pop-up screen will 
not reflect that new screen output. The pro- 
cess that calls VioPopUp docs not have to 
save the contents of this screen — the inter- 
rupted session's screen will be restored 
normally during the call to the VioEnd- 
PopUp function. 

PAUSEPOP (like the OS/2 SPOOL 
program) attempts to use transparent oper- 
ation first. Because transparent operation 
does not clear the display, it's less of a jolt 
when the pop-up is di.splayed. 

The problem with requesting transpar- 
ent operation is that OS/2 does not support 
it in all cases. If the screen is in a graphics 
mtxle or if the foreground process is alter- 
ing video adapter registers directly, then 
VioPopUp will fail with an error code of 

483 ( ERROR_VIO_TRANSPAIUENT_POPUP ) . 

In this case, PAUSEPOP calls VioPopUp 
using opaque mode. This clears the screen 
before PAUSEPOP displays the message. 

MACRO EASE AND ELEXIBILITY 

PAUSEPOP makes ten calls to OS/2 func- 
tions, yet each call requires only one line in 
the PAUSEPOP.ASM source code file. 
The parameters follow the function name 
in the same order that they would in a high- 
level language such as C. 

You'll notice that the parameters of 
these maems can be registers, (such as 
DX), constants (0 and EXIT-PROCESS), 
addresses (Attribute!), or indexed ad- 
dresses (PauseMsgISll). The macros de- 
fined in the include files are quite complex 
and can recognize these data types and 
generate error messages if the parameters 
are not complex. The macros even take ac- 
count of the .286 as.sembler directive to 
generate 80286 code rather than 8086 
code. With a few exceptions, the generat- 
ed code is identical to what you'd use your- 
self 

In short, these are macros you can use 
witliout being ashamed of the results . 
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/ . The original AnthroCart. Mobile. 

* \ Incredibly strong. So many ways to solve 
your space and equipment problems. 
Choose different sizes. Move 
shelves around. Add space saving 
\ options. 

I AnthroCart. Welldesigned 

TEC iTn o l o g y Technology Furniture. 

FURNITURE , ,, 

Look for our name. 


AnthroCart' 

Call us for a free catalog: 800-325-384 1 




Madem US A 

All $fee/ frame construction 

Eastty hokts upto iSOtos 



A 

ANTH?0 


Anthro 

Technology Furniture' 

3221 N W. Yeon St. 
Portland. OR 97210 
503-241-7113 
Telex 940103 


AntrvoCan ana Technology FixnMura aia 
n-Q itetoa trMemenst of Anrfvo 


Key Tronic announces 
A satisfaction guarantee 




an end to the rat race 
makes you the winner 



Let’s face it. With so many 
different mice on the market, 
making the right choice has 
been a confusing decision. 

But not anymore. 

Because now Key TVonic 
introduces the Professional Series 


getting started, for example. 
Key TVonic’s documentation is 
written in clear and easy-to- 
follow English — instead of 
“computerese.” 

If you have any 
questions at all, 
however, a trained 
expert is only a 
phone call away. 

Key Tronic’s toll 


Mouse, the mouse that’s backed free support line 
by an unbeatable satisfaction makes it that easy. 



Eiviillx’ 
mouse fmktige is iksigiieel irith 
yoursalisfiiction in miml 


guarantee. If you are not com- 
pletely satisfied for any reason, 
return it to Key Tronic for a 
replacement. Or your money 
back 

With a guarantee like that 
you really can’t lose. What’s 
more, everything about this 
mouse is designed with your 
satisfaction in mind. Take 


spreadsheets — faster and easier. 

The mouse has even been 
carefiiUy designed to fit the con- 
tour of your hand — a benefit 
that translates into less 
fatigue, greater pro- 
ductivity and a lot 
more enjoyment. 

No other mouse 
package offers so many 
reasons to be satisfied. 
Top it all off with 
the satisfaction guar- 


What about compatibility? No antee, and it’s sure to be 
problem. The Professional Series the mouse you’ll reach for first. 
Mouse works with IBM PCs, XTs, So celebrate the end of the 

ATs* and most compatibles. And mouse rat race. Contact your 
Key TYonic’s menuing software local Key TYonic dealer or call 
makes just about any application 1-800-262-6006. In Washington 
— from desktop publishing to state, call (509) 927-5515. Then 

find out more about the 

^ I I C guaranteed to 

nr* 7 ® make you a winner. 

rrojessional Series 



* BM fC. XT anl /IT nnUcred cndoufti of ih BH CaiponfMm 
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Desk-Link 20 Mate 

Disk and Printer Sharing 
i«i» aSnap. 

Now there’s one easy solution that lets your two desktop comput- 
ers share files, a printer, even a single hard disk, all with just a snap. 

It works just like a mini-network. 

DESK-LINK* from Traveling Software, the makers of the award 
winning LAP-LINK? 

DESK-LINK* allows you to connect two IBM or compatible comput- 
ers, including the new PS/2 and laptops, with just phone wire and 
DESK-LINK* software. Once connected, disk-, printer-, and file-sharing 
works completely in the background. And with dual print spooling, you can use printers on either computer at 
the same time — without interrupting either machine. DESK-LINK* also comes with a pop-up “Talk Box” func- 
tion for sending messages back and forth between computers, even while using your favorite applications. 

DESK-LINK* comes complete with everything you need. It includes both 5 % and inch diskettes, univeisal 
connectors, and 25 feet of RJll standard telephone cabling (which can be extended to 100 feet). The documenta- 
tion is straightforward and easy to understand. 

Best of all, DESK-LINK* installs painlessly in minutes using your computer’s serial port. No add-in board is 
required. It has incredible communication speeds of 115,000 baud and supports EMS memory. Plus, 

DESK-LINK* is compatible with Novell, 3Com, and Token Ring networks. 

So if you’re looking for a fast, inexpensive way for your two computers to share files, printers, or hard disks 
— all completely in the background — snap up DESK-LINK* 
today. You’llfindit at your local computer store for T'v'oxrcklin 

$169.95 — that’s less than $85.00 per computer! ^ I dVcll I U1 L W dl C 

For more information call: 1-800-343-8080, 
or 1-206-483-8088. 
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Traveling Software, Inc. • 18702 North Creek Parkway • Bothell, WA 98011 

Token Ring and IBM are trademarks of International Business Machines Corp.. 3Com is a trademark of 3Com Corp., Novell is a trademark of 
Novell. Inc.. Traveling Software, LAP-LINK and DESK-LINK 2.0 are registered trademarks of Traveling Software. Inc. 
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Keeping in touch 

WITH THE readers 

:tK>U 

n_ 

Now that we’ve examined time and date formatting, qualifying filenames, and sorting, it’s 
time to look into the mailbag for some of your corrections and comments. 


Modifying our time and date 
routines to work with Turbo C 

I'm having trouble with the TD.C and 
TRYTD.C programs presented in your 
May 17, 1988, column. 1 am using Turbo 
C, Version 1.5, and 1 cannot seem to link 
the two files TD.C and TRYTD.C into an 
executable file. Incidentally, both files 
compile into object files with no errors! 
What am I doing wrong ? — Jim While 
(electronic mail) 

Your “problem” is my fault. Both pro- 
grams, TD.C and TRYTD.C, contain the 
source code line 

union REGS regs; 

which declares a data structure of type 
REGS with the name regs. Data structures 
not declared inside a procedure are public 
by default — that is, they are available for 
reference by code in other object modules. 
The result in this case is duplicate symbols 
in two different object files, so the Turbo C 
Linker quite properly complains, 

1 originally tested the routines in TD.C 
and TRYTD.C as a single file before 
breaking them into two files for publica- 
tion. Just before sending in the column, I 
compiled and linked TRYTD.C and TD.C 
as independent modules with Microsoft C, 
but I failed to do the same with Turbo C, 
Naturally, I got bitten by Murphy’s Law 
once again. 

To fix the problem, you can either in- 
stantiate one of the REGS structures with 
some other name, thus eliminating the 


name collision, or declare one or both of 
the REGS structures as static, thus limiting 
its “visibility” to the module in which it 
appears. 


Additional information about tbe 
QFN program 

When I first saw your article about “quali- 
fied file names” (July 1988), I was 
amazed how simple QFN is compared 
with what I had hacked together in Pascal 
to achieve the same purpose. Unfortunate- 
ly, however, QFN doesn’t always work re- 
liably as written. 

First, QFN fails with the simple “..’’or 
“C:..”, which are both legal constructs 
under DOS. Also, try “DIR ..“ . Second, 
QFN returns inconsistent formats. If you 
have a C:\ASM directory, entering 
C:\ASM and C:\ASM\ do not return the 
same string. QFN also fails with the null 
string, which under DOS signifies the cur- 
rent drive and directory. And last, QFN 
doesn’t address the cases of an empty flop- 
py disk drive or an unformatted disk. True, 
this is a “critical error,” but as far as the 
naive user is concerned, the program using 
QFN bombs. 

The user should be allowed to enter any 
EXDS legal filespec, as well as only parti^ 
specs of drive/path (with a default file- 
name supplied by the calling program). 
QFN should accept partial specs with and 
without a trailing backslash character. In 
other words, it should be smart enough to 
distinguish between potential filenames 
and a trailing directory without a trailing 


slash. It obviously should also gracefully 
(and quickly) recover from a critical error, 
such as an empty drive . — Peter Baenziger 
(electronic mail) 

My vision through the retrospectoscope is 
always a lot sharper than it is at magazine 
deadline time, and I see upon rereading the 
column in question that I failed to make 
some of my intentions entirely clear. 

The QFN. ASM routine regards any 
string that does not terminate with a \ char- 
acter as a potential filename. Partial or 
complete paths without a filename should 
always be indicated with a trailing \ char- 
acter. In either case, the target directory 
must already exist, although the file need 
not exist (so that fully qualified names of 
files can be built and displayed to the user 
for confirmation before the actual file is 
created). As a result, TRYQFN rejects 
“C;..” because is not a valid file- 
name, However, it works fine with entries 
such as . 

As for the null string problem, 
QFN. ASM is intended for use with 
MASM programs rather than C programs. 
If you feed QFN. ASM a string with zero 
length, it (properly, 1 feel) returns a string 
containing the current drive and directory. 
However, it does not (and was not intend- 
ed to) handle a “null string” in the C sense 
of a 1 -byte-long string consisting only of a 
zero byte. 

In my opinion, critical error handling 
does not properly belong in a special-pur- 
pose routine such as QFN. ASM but should 
be a general property of an application pro- 
gram. 
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Modifications of ARGV.ASM and 
ARGC.ASM are now available 

Since I had been interested in writing simi- 
lar routines for some time, I was ecstatic 
when I saw your ARGV.ASM and ARGC 
•ASM routines (December 22, 1987). Af- 
ter examining the code more closely, how- 
ever, I realized that the procedures pub- 
lished would not properly process 
arguments in quotes or expand wildcards 
in the manner of the C library equivalents. 

To make a long story short, I decided to 
modify the ARGC.ASM and ARGV. 
ASM routines to handle quoted strings 
properly, and I wrote two new procedures, 
WCX.ASM and WCV.ASM, to handle 
wildcard filename expansion. ARGC was 
further modified to parse command-line 
switches. I have enclosed the source code 
for these files as well as a demo program, 
SA3.ASM, which is a modified version of 
the SHOW ARGS. ASM program present- 
ed in the article. — Paul Eymard; Galliano, 
Louisiana 

Nfany thanks to Paul Eymard for these 
fine routines. Additional improved ver- 
sions of ARGC.ASM and ARGV 
.ASM — modified to handle quoted strings 
and delimiters other than spaces and 
tabs — were also submitted by Tom Gilbert 
of Kansas City, Kansas, and by Robert 
Btasfield of S^tle, Washington. I will 
make all of these alternative versions avail- 
able for downloading on PC MagNet. 


Confusion about macro assembler 
terminology 

Just as Kleenex and Xerox ate not the only 
brands in their respective categories. Mi- 
crosoft's Macro Assembler is not the only 
qualified assembler available today. To be 
fair, a phrase like “Discussions concern- 
ing development work in C and MASM" 
should inst^ read “Discussions concern- 
ing development work in C and assem- 
bler.” Since SLR Systems has developed 
OPTASM, “MASM” should be used 
only when you ate actually discussing it as 
a specific product. OPTASM is also an 
MS-DOS assembler for the 8086/80286 
family of processors, and is an improved 
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alternative to Microsoft MASM.— A/ys- 
son Krchnavy; SLR Systems, Butler, 
Pennsylvania 

I have a copy of OPTASM and have 
found it a very fast, sound product with 
good documentation and excellent upward 
compatibility ftom Microsoft MASM S.O. 
The days when Microsoft MASM was the 
only game in town for assembly language 
programmers ate gone for good. In future 
columns. I'll try to avoid confusing macro 
assemblers in general with the Microsoft 
MASM product, and will test all published 
code widi OPTASM as well. 

(The term ' 'MASM' ' is an acronym for 
"macro assembler" and is twt a trade- 
mark or product name. As such, it em- 
braces the IBM, Microsoft, SLR, and oth- 
er macro assemblers without 
distiru:tion. — Ed.] 


On resisting the urge to update to 
Microsoft MASM 

In your column of April 26, 1988, you ad- 
vis^ Mr. John Intorcio to “update that 
rascal (Microsoft MASM] as soon as pos- 
sible!” As reasoning for this recommenda- 
tion, you argued that current versions are 
sever^ times faster and more powerful, 
that the documentation has improved im- 
mensely, and that MASM 5.0 comes with 
CodeView. I don't disagree with your ob- 
servations, although I do disagree with 
your advice. 

The primary functions of an assembler 
are the same today as they were when I 
wrote my first assembly language program 
over 20 years ago; namely, to convert 
mnemonics into machine instructions on a 
one-for-one basis, to set aside and (option- 
ally) initialize data areas, and to permit 
symbolic address references. Since Mr. 
Intoreio's MASM Version 1 .25 presum- 
ably already performs these functions, we 
can assume that it will, as he said, “work 
for the preliminaries.” 

When should one spend a hundred 
bucks or so for a new assembler? The an- 
swer is, when it can give a hundred bucks 
or so of productivity improvement. Most 
of our time as programmers (at least in the 
micro environment) is (or should be) spent 
in analysis and design, a lot of time in cod- 


ing, and some more time in debugging. 
Only a nil of our time is spent wailing for 
the assembler/compiler to finish. By way 
of example, I assembled a program of 771 
lines (including corrunent-only lines) to/ 
from RAMdisk in just under 9 seconds 
with my Version 2.0 Microsoft MASM. 
Even if a later assembler version could as- 
semble instantly, the most I could recover 
is less than 9 seconds. 

So far as better documentation is con- 
cerned, I haven't read the manuals that go 
with the later versions of the assembler (for 
that matter I haven't read through the man- 
uals for my assembler, either) but the doc- 
uments of primary interest to the assembly 
language programmer are the descriptions 
of the architecture and instmction set of the 
target machine. Sure, it's necessary to 
know the pseudo-ops and assembler direc- 
tives; but what counts in the end is the exe- 
cuting code. I personally refer to the Intel 
documents for the instmction set and (fre- 
quently) to your book for the MS-DOS and 
BIOS considerations. 

Probably the most compelling reason to 
spend the money for the latest assembler 
would be to take advantage of the new de- 
bugging capabilities. This is great stuff and 
should be given serious consideration if 
one intends to do more than just casual pro- 
grarruning. However, for just gettin' the 
feet wet, the hundred bucks should be al- 
lowed to keep bumin' a hole in one's pock- 
et. — Howard Carlin; Mission Viejo, Cali- 
fornia 

Although I can't disagree with most of 
Mr. Carlin's statements, I still think Mr. 
Intorcio would be well advised to update 
his copy of MASM. Version 1.25 had 
some really awful bugs! 


Learning about floating-point 
conversion routines 

I'd like to do mote application program- 
ming in assembly language, but 1 need to 
use floating-point numbers. My computer 
has a floating-point coprocessor, and 1 
have an assembler capable of generating 
the code. What I need, however, is a way 
to convert the floating-point numbers 
(IEEE format) to ASCII strings and ASCII 
strings to floating point. 
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It would also be desirable to be able to 
have emulation routines for at least the 
four major arithmetic functions: addition, 
subtraction, multiplication, and divi- 
sion. — Gregory H. Henlon (electronic 
mail) 

Converting ASCII floating-point num- 
bers into their binary lEEE-fonnat equiva- 
lents aixl back again is not a trivial job. 
Having a numeric coprocessor available 
certainly helps, but it does not eliminate all 
of the pain! There is little to be found in 
print on this subject other than in rather ad- 
vanced computer-science textbooks. You 
might want to look at Volume 2, Chapter 
4, of Donald Knuth's Art of Computer 
Programming for an introduction to the 
problems involved, then at Figure 7-6 of 
the Intel 80387 Programmer's Reference 
Manual for some code examples. You can 
And Knuth's book at any technical book- 
store and can order the Intel manual by 
calling (800) 548^725. 

By comparison, software floating-point 
routines for addition, subtraction, multi- 
plication, and division are relatively 
straightforward. I'll consider this topic for 
future column.s — though a reasonable 
treatment of floating-point math could 
drag on for months, and I feel that there are 
quite a few other subjects that should be 
addressed first! 


Optioiis for error-handling routines 
make a good topic for future 
columns 

If you are looking for topics for the Power 
Programming colunm, I would love to see 
a few columns on error detection, error 
handling, and error recovery. At work I 
have been given the thankless task of add- 
ing (for the first time) decent error han- 
dling wherever we do system calls. But of 
course nobody wants to have the code clut- 
tered with the distraction of hundreds of 
If ( ! ... I statements all over the 

place. 

Looking through various computer 
books, I saw that very few really deal with 
errors at all. Basically, there seem to be 
two schools of thought: “defensive pro- 
gramming'' (sticking in hundreds of in- 
line error checks, scattered all over the 
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code) versus “error demons" (as much as 
possible, checking for errors in the “back- 
ground" — either literally or figuratively). 
It would be nice to see some discussion of 
this in your column.— Andrew Schulman 
(electronic mail) 

Philosophies and methods of error han- 
dling in MS-DOS programs can become 
quite an involved subject. An MS-DOS 
application is subject to errors of several 
types: faults detected by the CPU, such as 


■ Error demons and 
defensive programming 
seem to be the two 
schools of thought on 
error handling. 


divide-by-zero, which are typically lethal 
unless specially trapped; unexpected I/O 
problems (callnl “critical errors," such as 
“drive not ready”), which are detected by 
MS-DOS and which terminate the applica- 
tion unless it has installed its own interrupt 
24h handler; and "recoverable” errors 
during an MS-DOS function call (such as 
specifying a file that does not exist for an 
“open" operation), which are always re- 
turned to the application. 

We'll be t^ng up each of these error 
categories in future columns. In the mean- 
time, some coverage of MS-DOS critical 
error-handling with example code can be 
found in Article 12 of the new MS-DOS 
Encyclopedia (Microsoft Press, 1987). 


Change Turbo C’s stack size by 
modifying the start-up code 

I've written a hard disk menu in Turbo C. 
The menu spawns programs and then sits 
in memory behind the spawned program 
and pops up once the program is fmished 
running. The program works fine, but the 
menu, which is only I2K as a .COM Ale, 
lakes up 64K in memory. I called Borland 
and was told that I'd have to modify the 


start-up code to change the stack size. But 
no one at Borland, or on the Turbo C fo- 
rum at CompuServe, could tell me how to 
modify the start-up code. I am not an as- 
sembly language programmer but, in des- 
peration, I started playing around with the 
start-up code in Borland's CO.ASM Ale. 
Line 20S reads 

; DI = Stackslze in paras 
mov di, 1000h 
I found when I moved a smaller number 
into DI that the program ran smaller in 
memory and seerned to work fine. Is this 
the right way to change stack size in a C 
program, or is there trouble lurking that, in 
my inexperience. I haven't noticed yet? 
—Dan Baumbach (electronic mail) 

This is indeed the nght spot to riKxlify in 
the code. The MOV to register DI is part of 
the preparaAon for a call to MS-DOS inter- 
mpl 2ih function 4Ah (Resize Memory 
Block). The Turbo C start-up code calls 
this funcAon to shrink down die program's 
initial memory allocation Aom MS-DOS, 
so drat other programs can run in the re- 
maining memory. 

There is a logical error in the Turbo C 
start-up code that doesn't show itself under 
normal circumstances, but could conceiv- 
ably lead to problems with your modifica- 
Aon. The author of CX).ASM moves the 
Turbo C program's stack pointer after he 
resizes the program's memory block, in- 
stead of before. Consequendy, the pro- 
gram's stack could fall outside the memory 
it nghtfully owns after the call to function 
4Ah and, in fact, could overwrite the 
memory control block that MS-DOS cre- 
ates for the mertKrry which is freed up (or 
vice versa). If such a conflict occurs, you 
will most likely either see an outright crash 
of your program or the dreaded message 
“Memory allocaAon error, system halt- 
ed' ' when the program tenrunates. 


Getting a deeper understanding of 
printf format strings 

Your March 29, 1988, column, “Demys- 
Afying the Printf Function" tends to per- 
petuate a minor but common rtusunder- 
standing about the printf funcAon. You 
correctly point out that print f is part of 
the standard library, not part of the C lan- 
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♦tops 

A Sun Microsystems Company 


"I first became ocquainted with 
TOPS* when one of my friends 
m R & D gave me a copy of it. 

I brought it home, connected my 
Macs and PCs, ond really liked 
it. At that point ( become a fan . . . 
Now we use TOPS in work groups 
throughout the office!* 

’One of the big advantoges 
of TOPS is that it actually makes 
connectivity between different 
operoting systems pretty simple. 
Macs and PCs can be connected 
using simple phone wire, ond 
you con olso connect to Sun* 
workstations." 

"We useTOPS with our 
multi-user dotobase manager, 
Ftorodox*. . . ond the LAN version 
of our spreadsheet program. 
QuottroT We love its ease of use 
ond intuitive interface." 

“But even more important is its 
pricing edge. I think TOPS is a 
great idea. I’m surprised I didn't 
come up with it myself." 

— Phillippe Kahn, founder 5 CEO. 
Borland International 
TOPS. 950 Marina Village 
forkwoy. Abmeda, Californio 
94501 (415) 769-8700 


KAHN 

ON 

TOPS 
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guage itself, but you then forget the dis- 
tinction when talking about the format 
string. 

In the interests of rigor, it should also be 
noted that although the % sign is a special 
character to print f. the \ (backslash) 
character certainly is not. The special in- 
terpretation of \ within quoted strings is a 
function of the C language itself, not of the 
printf function. Ignoring this seemingly 
trivial distinction can lead to false state- 
ments like “To print a literal backslash 
character, you must double it. In other 
words, you must include the sequence \\ in 
the format string.” 

The truth is that to print a single back- 
slash (or tab or new-line or whatever) you 
need only include the single character in 
the format string. The way this is done de- 
pends on the language. In the C language, 
backslashes are entered in string constants 
by coding a double backslash within the 
quotation marks. This is true everywhere 
in C where string constants are us^, not 
just within calls to print f . 

In common usage, of course, the for- 
mat argument is usually a string constant, 
but it can also be built on the fly, read in 
from a file or device, or even (as you make 
clear) passed from an assembly language 
program. In these cases, using a double 
backslash would not produce the desired 
results. The assembler example in the 
same colutim illustrates this distinction, 
but it should be made quite explicit for the 
benefit of those who are using the column 
as a tutorial . — Gary Novosielski; West 
Caldwell, New Jersey 

Quite right; I want to thank Mr. Novo- 
sielski for writing to emphasize this point. 
The special handling of “escape se- 
quences” such as \n (new-line), \t (tab), 
and W (backslash) within quoted strings is 
a function of the C compiler’s parser and 
has nothing particular to do with p r i n t f . 


The In Box 

Please continue to send your comments 
and suggestions to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241,52 
MCI Mail; Imi 

BIX: rduncan SI 


Nobody ever thinks 
of PC AT batteries 
until it’s too late. 



Without a functioning battery, 
your computer is as good as dead. 
The battery in your PC AT or com- 
patible controls your computer's 
configuration files, real time clock, 
and calendar. When the clock 
and calendar begin to fail, 
your battery’s hours are 
numbered. 

So be prepared. Get the 
best replacement battery you 
can buy. Get a TADIRAN 
battery from IBC — the high 
quality, high energy lithium bat- 
tery that is already found in 80% 
of all PC AT's and compatibles as 
original equipment. 

A unique 3 year warranty, 10 
year shelf life, and UL approval 
make a TADIRAN replacement bat- 
tery the best insurance there is. So 
don't wait until your computer 
battery dies. Get a TADIRAN re- 
placement battery from IBC today. 


ORDER NOW! 
800/654-3790 (US) 
800/225-9359 (CA) 
Price only $27.50 

• Dealer inquiries welcome. 
Corporate discounts 
available. 

For IBM PC AT, Compaq 
286, and all other AT 
compatibles and clones. 
Checks, money orders, 
and credit cards welcome. 
Add $3.00 for shipping and 
handling. 


IBC 

International Battery Corporation 

16735 Saticoy Street, #111 

Van Nuys, CA 91406 

(818) 781-7515, FAX (818) 781-7804 

IBM AT and Compaq 286 are respective trademarks of 
IBM Corp and Compaq Corp 



Call for all Six-Pack replacement batteries. 
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What if there were 
more powerful forces at work? 



Both desk-top and floor-mount 
models support 5.25" and 3.5" 
internal flej^le drives, while the 
80286 and 80386 machines will 
nm OS/2. 

And every single HP Vectra PC of- 
fers something no other PC can: HP’s 




Mid-level, 80286 based 


Exceptional power. 

That’s the defining characteristic 
of Hewlett-Packard’s full line of 
industry-standard Vectra PCs. 

From the 20-megahettz 80386- 
based system, through the 12- 
megahertz 80286, to our entry-level 
and portable models. 

And this line not only has the 
speed to get the job done, but the 
expandability, too. 

For instance, the memory of our 12 
MHz 80286-based model can be ex- 
panded up to 8 megabytes. And, im- 
portantly, all 8 can be accessed at the 
same 12 MHz for faster performance. 


With eight expansion slots and up 
to 620 megabytes of mass storage, 
the 80386 models’ built-in expand- 
ability will handle your most demand- 
ing applications. 

But there’s more than just power. 
There’s the compatibitity to meet 
today’s standards while anticipating 
tomorrow’s. 



® Hewlett racKatd Co 1968 


1S02834 





HP Vectra RS/16 and RS/20 
Personal Computers 
High-level. 80 j 86 based 

• Choice of 16 or 20 MHz, Intel 
80386-based microprocessors 

• Up to 620 Mbytes hard disc 
storage supported— 17 millis^nd 
average seek time for 100 through 
620 Mbytes 

• Up to 16 Mbytes of 32-bit mem- 
o^^mg interleaved page-mode 

• 8 accessory slots for expansion, 
330- watt peak power supply, and six 
half-height mass storage shelves 

• Both 5.25 and 3.5 inch fl^dble 
disc dnves supported intern^y 

• Separate mouse/graphics tablet 
port included 

• Intel 80387 and Weitek 1167 
co-processor support 


HP Vectra ES and ES/12 
Personal Computers 
Mid-level. 80286 based 

• Choice of 8 or 12 MHz, Intel 
80286'based microprocessors 

memi^ry, access^at 12^^ m the 
Vectra ES/12 PC. supporting LIM 4.0 
expanded memory specification 
without using I/O sbts 

• 7 accessow slots for expansion 

• 20 and 40 Mbyte hard disc 
models 

• Both 5.25 and 3.5 inch flexible 
disc dnves supported internally 

• Separate mouse/graphics ^let 
port included 


we na^er stop 
asking ^ 



Tong established reputation for qual- 
ity and reliability. 

Advanced surface-mount 
technology and VLSI are just two 
examples of how this reputation is 
being upheld. 

PCs like this are 
the product of a 
philosophy that 
never stops asking 
"What if...?" to 
create a better com- 
puting tool for your 
business. 

call for the 

Kdl ' \ U ‘ location of your 

T!” nearest HP sales 
Portable. 8086 compatible 

at: 1 800 752-0900, Dept. 709B. 

More power to you. 


3:1 


HP Vectra CS Personal Computer 
Entry-level, 8086 compatible 

• 7.16 MHz, 8086-compatible 
microprocessor with zero wait states 

• Up to 8 Mbytes of expanded 
memory, addressable via LIM 3.2 
expand^ memory specification 

• 7 accessory slots for 
expansion 

• 20 Mbyte hard disc model 

• Both 5.25 and 3.5 mch flexible 
disc dnves supported mternally 

HP Portable Vectra CS 
Personal Computer 
8086 coinpatible 

• 7.16 MHz, 8086-compatible 
microprocessor with zero wait states 

• Up to 6 Mbytes eroanded mem- 
ory, addressable by LIM 3.2 

• Four I/O slots 

• Supports two 3.5 inch flexible 
disc drives 

• 20 Mbyte internal hard disc 
model available 

• Up to 10 hour battery life 

• IBM style keyboard 

AutoCad IS a U.S. trademark of 
Autodesk. Inc. 

PageMaker is a U S trademark of 
Aldus Corp 


HEWLETT 
m!XM PACKARD 
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Re^ickrnt PerM)naJ Information 
Manafter New from Dac! Everybody 
needs to rememl>er people, places, 
things and events. And discarding an im- 
portant phone numiier, misplacing a 
folder, or losing a business card can cost 
you time and money. Now you can 
throw away those scraps of paper, rid 
your desk of the clutter and give your 
memory a rest. Hold Everything! is a 
remarkable personal information 
manager that will revolutionize the way 
you organize your home or busine.ss. 
Hold Everything! lets you store data and 
then magically transforms it into mean- 
ingful records in the blink of an eye. 

Easy to install. Fun to use. Designed for 
home or ofhce. This RAM-resident 
program allows you to immediately recall 
information in just a couple of key- 
strokes. Dazzle your friends and impress 
your colleagues and clients with "tip of 
the longue” information. 

'Thank you for inventing this prod- 
uct! It has not only made us more 
prf>ductive, but more profitable!" 
writes Alan Weinkrantz, Consultant. 

Minutes after installation, you can Ix'gin 
to enter data by using the predefined 
formal fields or create your ow n. Setting 
up multiple files and organizing each 
differently is limited only by your 
imagination. Be amazed with 
the use of hot keys 
for instant access 
to your data. 


Hold Everything! lets you be in control of 
the things that need rememlx^ring! 

"Fast and convenient. It has good 
report capabilities, can chum out 
mailing lists, and easily switches 
between separate data bases . " wrote 
Computer Software News. 

Hold Everything! allows for custom re- 
porting w ith printing and screen-viewing 
capability. Custom lalx*ling and enve- 
lopes are a snap, because enhancing 
your professional image is at your 
fingertips. 

Now The Magic of Hold Evcr>'thing!''‘' 
and DacEasy^^ Word C.ombined! Easily 
transfer any or all of your files from Hold 
Everything! into DacEiisy W’ord to 
generate form letters with the Mall I.i.st 
CIRCLE 277 ON READER SERVICE CARD 
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Manager feature. Hold Everything! 
automatically creates the mall list file for 
easy mail merge processing. And, you'll 
find DacEasy Word the perfect partner 
for your business or personal use. 
Recognized for its simple installation and 
remarkable features, W'ord is one of the 
most intuitive word processors on the 
market today! You’ll be amazed at its 
simplicity and fast performance featuring 
pull-down menus, context-sensitive help, 
dictionary, multiple windows, plus so 
much more. 

"Like its number-crunching sibling 
(DacEasy Accounting), DacEasy 
Word doesni skimp on features. " 

Chicago Tribune 

Hold Everything! and Word — two 
ouLstanding DacEasy programs with 
incomparable value and quality. To- 
gether. a one-of-a-kind productivity 
package, that's hard to beat! 

To order DacEasy''* Hold Everythinfil by mall «end 
$99.95. DacEasy"* WonI $69.95 to Dac Software. Inc. 
(addms below). (Phw $’’.40 •hipf>lna.'T> mMrau add >slr« 
UK/$r.M •hippinacMtUldr Ihr II.S.) 


Call 1-800-992-7779 

(In Cjinada. Call 5I9-747.96.W) 


Dac Software 

17950 Pn.fvlon Road • Suite KOO • Dallas. TX 75252 


W Da> Monr) llaikCrtiitnolm t luondMbHui Ruaranir* on all pnidwt* houfthi dirrclb from t>ac Sotmafv On* «hipplnachar)|n). Mlnimam lUnhtarr Rrtittlirmrnt*: IHtt K/XT' Af or (mr KmtpMlbln. 
IHK Z.I «>r birr. Ulnlniuin iA6K memory nilh l«n .Wtllk Oirpidn' or tme 'iok 5i>pp> (>r Kard dMi. Monochromr, tCiAor dKptsy adapkir and monhor. l*rinlrrofi<k>nal. t onmt srnshlvr hrip imm 
sUhdual tbok floppy »)Mrm. Tradrourk*: IHM Ft - XT -‘AT. and t<.A. (taA ov nytbirrrd Inalrmark* of IntrmallonjI Ikntnns Maihlnn, Inc. and Itotd f-vtrylMna) arr iradrmarks of 

Pm SirfbiBrr. Im- l-siyo Prr»».>ntl<i«LNaMr MM). l>alb«.TX A-M. A.n' A dkksavaOahtr. l opy right ' 141111. by Dm Softman-. lor. AU riiihl* re'wrvrd. (IMWriOA 
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Modifying standard ranking formulas to return a range for duplicate values; Quattro’s versus 
1-2-3’ s {For} commands; copying existing records in a Symphony database. 


A 

B C D E 

r G 

1 \c 

{WlndowaOf f } {PanelOf f } {Type}8 


2 

{Goto>DATABASE {End) (Down) (Down) {Menu)rtVALUE"” 

3 

<Menu)rncDATABASE”{Down)" 


4 

5 

(Switch) (Windowson) (Panelon) (End) 



Figure 1 : This macro lets you make ct^ies of existing records within a Sym(4iony FORM window. 


Copying existing records within a 
FORM window in Symphony 

One drawback to Symphony's FORM en- 
vironment is that it do^ not feature a com- 
mand or key to make a copy of an existing 
record. Even if the record you want to en- 
ter is almost identical to one that is already 
in the database, you must enter the new 
one from scratch— that is, unless you use 
the macro shown in Figure 1 . 

This macro allows you to make copies 
of existing records in a Symphony database 
from within a FORM window. Before you 
invoke this macro, assign the range name 
VALUE to the cells of the Dermition 
range's Value colunui. (Be sure not to in- 
clude the cell that contains the label 'Value 
in the range.) Also, assign the name DA- 
TABASE to the Database range. (Include 
the row of field names in this range.) 

Now use die PgUp and PgDn keys to 
bring the record you want to copy into 
view within the FORM window. At that 
point, a copy of the entries from that record 
will be in die Value column of the Defini- 
don range. Then, you should press Alt-C 
to invoke the macro. 

The flrst statement in this macro freezes 
the screen and changes the type of the win- 
dow from FORM to SHEET. The second 
moves the celt pointer to the blank row be- 
low the last record in die database, then 
uses the {Menu} Range Transpose com- 
mand to copy the entries from the cells of 
die Definition range's Value column into 
the cells of that row. Since the Value col- 
umn wilt contain the record you want to 


copy at this point. Symphony places a copy 
of that record at the bottom of the database. 

The third statement expands the Data- 
base range to include the new record. The 
fmal statement changes the type of the 
window back to FORM, unfreezes the 
screen, and brings the new record (the 
copy of the existing record) into 
view. — Richard Lyon: Falls Church, Vir- 
ginia 

This macro should be useful for anyone 
who does a lot of work in Symphony's 
FORM enviroiunent. Experienced macro 
programmers may wish to modify this 
macro so that it makes copies of the entries 
in selected fields of a record. 


A subtle difference between 
Quattro’s and I-2-3’s execution of 
the {For} conunand 

Recendy, 1 stumbled upon an obscure but 
important difference Iwtween the opera- 
tion of Quattro's {I^} command and the 
one found in Lotus 1-2-3. The form of the 
{For} command in both programs is 

<For counter cell, start value, atop value, 
step value, subroutine) 


If you specify a positive step value, Quat- 
iro's {For} command works just like 
1-2-3’s. However, they do not work in the 
same way if you specify a negative step 
value. 

Before executing the commands in the 
subroutine for the first time, 1-2-3 places 
the start value into the counter cell. Then 
when 1-2-3 executes a {For} command that 
specifies a positive step value, it continues 
to make passes through the subroutine 
(specified by the fifth argument) until die 
value in the counter ceil exceeds the stop 
value. Before each subsequent execution 
of the subroutine, 1-2-3 increases the value 
in the counter cell by the step value. 

For example, the command {For 
COUNT,l,5.1,TEST} will cause 1-2-3 to 
execute the commands in the subroutine 
named TEST five times. Before making 
the first pass through the loop, 1-2-3 will 
enter the value 1 into COUNT; before 
making the second pass through the loop, 
1-2-3 will increase that value to 2; before 
making the third pass, 1-2-3 will increase 
that value to 3; and so forth. This com- 
mand works exaedy the same way in Quat- 
rroasitdoesin/-2-i. 

Before 1-2-3 executes a {For} com- 
mand that specifies a negative step value. 
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B C D E 

F 

1 

\f 

{GetNumber "Value to factorial? " 

FACTORIAL) 

2 


{For COUNT, FACTORIAL-1, 2,-1, LOOP) 


3 

4 




5 

LOOP 

{Let FACTORIAL, FACTORIAL*COUNT} 


7 

FACTORIAL 


8 

COUNT 



9 





Rgure 2: This macro will not work in QuattiD, because of the use of a negative step argument in the 
{for} command. 


it places the start value into the counter 
cell. Then it executes the subroutine (spec- 
ified by the fifth argument of that com- 
mand) until the value in the counter cells 
drops below the step value. Before each 
sub^uent execution of the subroutine, 
1-2-3 decreases the value in the counter 
cell by the step value. 

For example, the command {For 
COUNT,5,l,-l,TEST} wUl cause 1-2-3 
to execute the commands in the subroutine 
named TEST five times. Before making 
the first pass through the loop, 1-2-3 will 
enter the value 5 into COUNT; before 
making the second pass through the loop, 
1-2-3 will reduce that value to 4; before 
making the third pass, 1-2-3 will reduce 
that value to 3; and so forth. 

Unfortunately, Quattro does not deal 
with negative step arguments in the same 
way. Whether the step argument of a {For} 
command is positive or negative, Quattro 
will execute the subroutine until the value 
in the counter cell exceeds the positive stop 
value. In all practical cases, this means that 
Quattro won’t make even one pass 
through the {For} loops of this sort. 

Consider the command {For COUNT, 
5, 1 1 ,TEST}. Before executing the sub- 
routine named TEST for the first time, 
Quattro places the value 5 into COUNT. 
Since S is greater than I (the stop value), 
Quattro will cancel the execution of the 
{For} command before it makes any passes 
through the loop.—J^Yocum: Louisville, 
Kentucky 

It seems that Borland has failed to include 
many subtle features of 1-2-3’% {For} com- 
mand in Quattro. As a result, 1-2-3 mac- 
ros such as the one shown in Figure 2, 
which calculates the factorial of the value 


you specify, will not work in Quattro. 

While we're on the subject, there seems 
to be another problem with Quattro’ % {For} 
command. In most cases, Quattro cancels 
the execution of a {For} command as soon 
as the counter value becomes nega- 
tive — regardless of the stop value. Given 
the command {For COUNT, 1, -5,-1, 
LOOP}, Quattro will make only two 
passes through the loop specified. 1-2-3 
will make seven. 


Productivity Tip 

To learn tixire about how worksheets ate 
stored in 1-2-3, Symphony, and Jazz, read 
the book File Formats for 1-2-3, Sympho- 
ny, and Jazz. Published by Addison- Wes- 
ley Publishing Company under the Lotus 
Books logo, this book contains detailed in- 
formation about the structure of 1-2-3, 
Symphony, and Jazz files. To order, call 
(617)944-3700. 


Improving upon the standard 
ranking technique 

In the April 12, 1988, issue's Spreadsheet 
Clinic, Larry Roshfeld submitted an excel- 
lent ranking technique. However, as you 
pointed out in your comments to Mr. 
Roshfeld, these formulas give the same 
tanking to duplicate values. For example, 
given the four values ISO, 100, SO, and 
100, these formulas would assign the rank- 
ing 1 to the value ISO, the ranking 2 to both 
occurrences of the value 100, and the tank- 
ing 4 to the value SO. 

I’ve developed a better way to deal with 
ties. My method returns the string form of 


the ranking for nonduplicate values, and a 
string in the form x-y for duplicate values, 
where x is the lowest possible tanking of 
the value, and y is the highest possible 
ranking of that value. The formulas for the 
worksheet shown in Figure 3 return the 
string 1 for the value ISO, the string 2-3 for 
both occurrences of the value 100, and the 
string 4 for the value SO. 

Cells B2. .BS of this worksheet contain 
the formulas 

B2i esUH($AS2>A2,$AS3>A2,$A$4>A2,SA$5>A2)+l 
B3l eSUH($A$2>A3,$A$3>A3,$A$4>A3,$A$S>A3)+l 
B4 I eSUHl $A$2>A4, $AS3>A4, $AS4>A4 , $A$S>A4 ) +1 
B5 I eSUMf $A$2>AS. $AS3>AS, $A$4>A5, 4A4S>AS ) +1 

These are simple ranking formulas. As 
you can see, they return the values 1 , 2, 4, 
and 2, respectively. 

Cells C2. .CS contain the formulas 

C2; ecOUHT($A$2..$A$5)- 

asUK($A$2<A2, $A$3<A2, SA$4<A2, $A$S<A2) 
C3i ecOUNT<$A$3..$A$S)- 
esUH( $A$2<A3, $A$3<A3 , $A$4<A3, $A$S<A3 ) 
C4t ecOUNT<$A$2..$A$5)- 
esUHl $A$2<A4, $A$3<A4 , $A$4<A4 , $A$S<A4 ) 
CS: ecOUItT($A$2. .$A$5)- 
esUH ( SA$2<A5 , $A$3<AS , $A$4<A5 , $A$5<AS ) 

The first part of each of these formulas re- 
turns the number of values that 1-2-3 is 
ranking — in this case, 4. The second part 
returns the number of values that ate less 
than the value to which the formula ap- 
plies. In this case, the second part of the 
formula in cell C2 returns the value 3, 
since the values in cells A3, A4, and AS 
are less than the value in cell Al . Howev- 
er, the second part of the formula in cell C3 
returns the value 1 , since only the value in 
cell A4 is less than the value in cell A3. 

Subtracting the result of the second part 
oT each of these formulas from the result of 
the first part produces the highest possible 
ranking for the value to which that formula 
corresponds. For values that have no du- 
plicates, this result will be the same as the 
one returned by the corresponding formula 
in column B. For example, the formula in 
cell C2 returns the value 1 (4-3). For val- 
ues that have duplicates, however, the re- 
sult of each formula in column C will be 
equal to the result of the corresponding for- 
mula in column B, plus the number of oc- 
currences of the value that the formulas are 
ranking. Since there ate two occurrences 
of the value 100 in cells A2..AS, each of 
the formulas in cells C3 and CS returns the 
value 3 (4-1). 
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hen you combine powerful toots with 
powerful thinking, you get powerful 
products. • PC Designs puts this 
combination together for you. They’ve 
I designed and manufactured microcom- 

• puters in Oklahoma for over three 

years. Innovation, high performance, 
reliability — they're powerful tools in 
the hands of PC Designs. 9 ikke the GV-286 



1100281-8185. n2r-t1288. 

•60286. lOMHi •80286. IZIIH 2 

• 512KB. nro wait ititi • 512KB. larowiitititt 

•1itrial.1|wraMport • 32KB RAM cadw 

•1.2MB or 720KB floppy dnvi • 2 nrial, 1 paraW port 

• lOI-kiy ktyboanl • UMB or 720KB floppy drrao 

• 101-koy ktyboard 

’PC Magazines Editor's Cfxxce on October 13. 1967 


and GV-386, for example — two of the fastest, 
and fairest priced, microcomputers around. The 
286 was “Editor’s Choice” in PC Magazine last 
year — one of PC Designs’ many successes. • 
Whatever choice you make, PC Designs offers you 
unparalleled service and support. Through 
Sorbus,'* you have the option of a maintenance 
contract for nationwide on-site or carry-in 
service. W But service is more than a contract. 
In Oklahoma, it’s a Product Center with customer- 
centered attention. Nationally, It’s putting your 
needs first — offering informed advice, solving 
complex problems, providing excellent warran- 
ties. W So whatever you’re building — build it 



l!V38B/ie-ei9B. 

•60386, 16MN2 
• 1M6. nro wwinni 
•64KB RAM cicfN 
•2sahal, 1 paralWport 
•1.2MB or 720KB floppy 
•lOI-kiykiyboird 


BV3H/20-$2SeB. 

•80386. 2 OMH 2 
•1M6. roro wiitstito 
•64KB RAM codw 

• 2 toriii. 1 paraM pert 
•1.2MB Of 720KB floppy *i«t 

• 101-kiy ktyteard 


Jusl 3 few el Our Msui Oeliuus: 


VnE8 

• Mono card and monitor I 175. 

• EGA card and morator .549. 

•VGActfdMdNEC MultiSywN m 

mUDDBB 

• Priam I045H (45MB. 28MS1 .489. 

•Priam 1062 (70MB. 28MS) i59. 

•Priam 10130 (160MB, 28MS) 1539. 

• Manor AT140 1140MB. ESOLIIMS) 1699. 


with the powerful tools of PC Designs. 


Skxfibijs 

A ■•N Atlantic ’’Company 


■■ 8:00-6:00 CST, MoiKlay-Ffiday 

9:00-3:00 CST, Saturday 

SUBff t-918-2S1-5550(inOt(lah(ma) 

1-918-251-7057 (Fax) 

■ MEMMI 1-918-252-6137 

All prices are subject to change without notice. 



Designs 


2500 N. Hemlock Circle • Broken Arrow, OK 74012 


l»U 118 AT 1-800-322-4872 (outside Oklahoma) 
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PRODUCTIVITY 


FINALLY 
AVAILABLE 
FOR THE IBM PC 




Interpreter for the IBM PC 


■ SPREADSHEET CLINIC 



A 

B 

C D 

1 

Value 

High Rank 

Low Rank Combined Rank 

2 

150 

1 

1 1 

3 

100 

2 

3 2-3 

4 

50 

4 

4 4 

5 

6 

100 

2 

3 2-3 


Figure 3: The ranking formulas in this worksheet return a ‘ ‘range" for duplicate values. 


MeiLTOS© 

IS' Olftiteit- 
Fottto 


$195 

A Program to Print 

PostScript® 

Text and Grapmcs on: 

IBnP 

and other laser printers 

IBnP 

and other ink Jet printers 

HUP I PfiiMf UTceft 

single color printing 

FX and LQ Serms, and other 
dot-matrix printers 


EXPLORE 

PostScr^I language programming. 
Print output from Ventura Publisher. 
PogeMoArer. etc., on supported printers 

ORDER TODAY! 

Contact Your Local Dealer 

or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 

VISA/MC/COD ACCEPTED 
Dealer Inquiries Invited 

^1,, LaserGo, Inc 

[ m TEL: (619) 530-2400 
V-/ FAX: (619) 530-0099 

9235 Trade Place, Suite A . San D iego. CA 92126 


The functions in cells D2. .D4 

D2 : sir < B2-C2 , eSTRING ( B2 , e ) , eSTRIHG 
(B2,e)e-- -tesTRiNG(c2,e) ) 

03: eiF(B3=C3, SSTRING ( B3 , 6 1 , SSTRING 
(B3,a)e-- -eesTRiNG(c3,e) ) 

D4s eiF(B4>C4,esTRING(B4,e) .SSTRIHG 
(B4,e)4-- -4l3STRING(C4,e) ) 

05t eiF(B5«C5,0STRIHG<B5,0) .OSTRING 
(B5,e)4-- -seSTRING(C5,0| ) 

return the final ranking of the values in 
cells A2..AS. If the result of the formulas 
in columns A and B for any value are 
equal, 1-2-3 returns the string formula of 
that result. The formula in cell D2 returns 
the string “1”, and the formula in cell D4 
returns the value 4. If the results of the for- 
mulas in columns B and C for any value 
are different, however, the formula in col- 
umn D will return a suing in the form x-y, 
where r is the result of the formula in col- 
uirm B (the “low” ranking) andy is the re- 
sult of the formula in column C (the 
“high” tanking). For example, the formu- 
las in cells D3 and D3 both return the string 
“2-3” 

Because of the judicious use of absolute 
references within these formulas and func- 
tions, you need to type them in only the 
first cell of each column. Then you can use 
the /Copy command to enter the appropri- 
ate versions for the other values that you 
want to rank. — Dan Boyk; Ann Arbor, 
Michigan 

This technique is a useful modification of 
the standard ranking technique. Because 
the formulas in cells D2..DS return 
strings, however, it will be necessary for 
you to use @VALUE functions if you 
want to mathematically manipulate their 
results. Specifically, you’ll want to use 
functions in the form 

@VALUE(eLEFT( result,!) ' 

where result is the address or name of one 
ofthe formulas in column D. For example, 
the function (ffiVALUE ( ©LEFT ( D2 , 1 ) ) 
would return the value 1; the functions 


©VALUE ( ©LEFT ( D3 , 1 ) ) and ©VAL- 
UE ( ©LEFT ( D5 . 1 ) ) would return the 
value 2; and the function ©VALUE 
( ©LEFT ( D4 . 1 ) ) would return the value 
4. As you can see, these results are the 
same as the ones returned by the formulas 
in cells B2..BS. 


Corrections 

Careful readers have pointed out the fol- 
lowing mistakes in recent issues' Spread- 
sheet Clinic. In the March 29, 1988, issue, 
we omitted a tilde from the first statement 
of the macro shown in Figure 1 . Cell B 1 of 
that macro should contain the statement 
'/rncRANGE?‘{?} -. In addition, none of 
the statements in the macro have any lead- 
ing space characters. The figure just makes 
them appear as if they do. 

The April 12, 1988, issue’s letter enti- 
tled “Ranking Without Sorting” mistak- 
enly used formula references to cells in 
coluriui B instead of cells in column A. 
The correct formulas for ranking the val- 
ues in cells A2..A5 are 

B2: esUM(A3>A2,A4>A2,A5>A2)-fl 

B3: @SUM(A2>A3,A4>A3,A5>A3)+1 

B4: 0SUH(A2>A4,A3>A4,A5>A4)+1 

B5: 0SUH(A2>A5,A3>A5,A4>A5)+1 

We apologize for any inconvenience 
these errors may have caused and thank 
you for bringing them to our attention. 


Contribute to the Clinic 

Share your latest spreadsheet discovery 
through PC Magazine' i Spreadsheet Clin- 
ic. We’ll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk, together with a print- 
out. Mail your contributions to Spread- 
sheet Clinic, PC Magazine, One Park Av- 
enue, New York, NY 10016. GS 
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nn 1 ® 

Tandy 

4000 LX 


Get the power 
and performance 
of Intel’s 80386 
...at 20 MHz. 






lb complete business tasks on 
schedule, turn to the Tandy 4000 LX. 
With its 32'bit Intel® 80386 micro- 
processor operating at 20 MHz, the 
4000 LX delivers a new level of per- 
formance to sophisticated database 
management and spreadsheet analysis. 

Two megabytes of zero wait-state 
memory make the 4000 LX ready to 
use with MS® OS/2, as well as MS- 
DOS® software. With this much 
memory standard, the Tandy 4000 LX 
is also ready to use as the hub of a 
powerful multiuser office system run- 
ning SCO® XENIX® software. And as 


a network file server in a 3Com® 
workgroup, the 4000 LX provides 20 
MHz performance for exceptionally 
high-speed data transfer. 

The Tandy 4000 LX is highly ex- 
pandable. Three front-panel device 
slots and eight expansion slots give 
power users the flexibility needed in 
configuring the optimum system. 

And for entry-level 386™ power, we 
offer the original Tandy 4000. Using 
an 80386 processor that operates at 
16 MHz, the 1MB Tandy 4000 is the 
perfect low-cost choice for the heavy 
power user. 


Tandy Gimputere; Because there is no better vahie ” 


hM/fteg. TW n> mnu KM Cm. MS. MS-DOS aid XENtX/Reg. TM MMrosott Corp. SCO/Rag. TM Tl« 
Sana Cna OpanSon. 3Com/Rag. TM 3Com Corp. 


The new generation Tandy 4000 
LX. From the best -selling family of 
PC compatibles made in America. 


SMdmea1989 RSC-20 
computar catalog. 

Mait to: Radio Shack. Dipt. 89-A-147 
300 Ona Tandy Center. Fort Worth. TX 76102 


Natfno._ 

Company. 

Addraas. 



Radio /hack 

COMPUTER CENTERS 


A CMVIStON OF TANDY CORPORATION 
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4.77/10 MHz 
8088 BASED SYSTEM 


12 MHz WITH ZERO WAIT STATE. 
286 BASED SYSTEM 


STANDARD FEATURES: 

□Inid 8088 Processor 
□256K Dram (120 NS) Standard 
□4.77/IOMHz Mothertroard 
□Enamd beige case 

□ ISO watt power supply 
□One 360K S.23 floppy drive 
□Mono graphics ad^ter 
□CCA ada^er 

□ I floppy controller for two drives 

□ I game port 

□ I serial port 

□ 1 paralld port 


□Switchable AT/XT keyboard 
□Samsung amber monochrome 
monitor 

□Hardware reset switch 
□8087 co-processor ready 
□Hardware turbo switch 
□Audio speaker 
□8 expansion slots 
□48 hour hardware bum-in and 
diagnostic testing period 
□Comprehensive I year parts and 
labor warranty 


STANDARD FEATURES: 

□Intel 80286 Processor 

□SI2K RAM 

□ 12 MHz with zero/one wait state 
motherboard. Motherboard ac- 
commodates up to 4MB onboard 
RAM using 80NS I MB dram's 

□Hard drive and floppy drive 
controller 

□Samsung amber monochrome 
monitor 

□200 watt power supply 

□ 1.2MB hi^ density floppy drive 


□Hercules compatible monochrome 
adapter card 

□ I parallel port 

□ I serial port 

□Cock calendar with battery 
back-up 

□Enhan^ 101 key keyboard 

□Full size or desk-saver case 

□80287 co-processor ready 

□48 hour bum-in and diagnostic 
testing period 

□Comprehensive I year parts and 
labor warranty 


OPTIONS TOTAL 

30 MB Hard Drive Kit Add: S298 S921 

40 MB Hard Drive Kit Add: $373 $9% 


DISCOUNT MICRO 

BASE ficnv 
SYSTEM 


Discount Micro Products also carries a 
complete line of name brand com- 
ponents and peripherals such as disk 


EGA SYSTEMS: 

NEC Multisync II monitor & Paradise EGA Card Add: $684 

Basic EGA System including Monitor and Card Add: $399 

HARD DRIVE OPTIONS TOTAL 

40 MB. 65 MS Hard Drive Kit Add: $325 $1,496 

60 MB RLL, 65 MS Hard Drive Kit Add: $383 $1,553 

40 MB. 40 MS Hard Drive Kit Add: $373 $1,544 

70 MB. 29 MS Hard Drive Kit Add: $612 $1,783 


DISCOUNT MICRO 

BASE 

SYSTEM I I # I 


drives, tape back-up units, monitors, 
and modems to customize your system. 
Call us for product information on 
components and peripherals. 


1 - 800 - 727-8646 




is not enough. . . 



20 MHz WITH ZERO WAIT STATE. 
386/20 SYSTEM 


STANDARD FEATURES: 

□ I MB RAM 

□16/20 MHz W/ zero wail state. 
Motherboard accommodates up to 
4MB onboard RAM 
□200 watt power supply 
□Enhanced 101 key keyboard 
□AT style case with LED's for 
hard drive, power, and turbo 
selling 

□ I. 2MB high density floppy drive 


□Samsung amber monochrome 
monitor 

□ I Parallel port 
□1 Serial port 
□I Game port 

□Hercules compatible monochrome 
adapter card 
□HD/FD controller 
□0$/2 compatible 
□Comprehensive I year parts and 
labor warranty 


EGA SYSTEMS: 

NEC Multisync II Monitor and Paradise EGA card Add: S684 
Basic EGA System including Monitor and EGA card Add;$399 


HARD DRIVE OPTIONS TOTAL 

40 MB. 2S MS Hard Drive Kit Add: SSIS $3,133 

80 MB, 28 MS Hard Drive Kit Add: $740 $3,360 

150 MB SCSI Drive Kit Add: $1,671 $4,291 


Discount Micro Products, Inc. knows whether you’re 
purchasing your first system or buying a hundred 
systems for a departmental upgrade, your purchase 
decision rests on more than price. Every detail and 
every question you have must be fully answered. And 
we intend to do just that. Ask us about. . . 
COMPATIBILITY: 

Every Discount Micro 8088, 80286, and 80386 based 
system is fiiUy IBM compatible. You can purchase 
your system with either industry standard Phoenix or 
Award BIOS. 


COMPONENTS: 

Every Discount Micro 8088, 80286, and 80386 based 
system is packed with the name brand components 
you expect— Fujitsu, Magnavox, Micropolis, 
Miniscribe, Mitsumi, NEC, Samsung, Seagate, and 
Western Digital to name a few. 


SERVICE, WARRANTY & SUPPORT: 
Every system or component, including all hard disk 
drives, floppy drives, monitors, and motherboards, 
comes with a Limited One Full Year Wananty. You 
can upgrade the warranty on your hardware invest- 
ment to a Two Full Year Wananty package at 
marginal cost: there is no sliding scale or declining 
component coverage for this extra year either. Our 
technical support professionals have years of ex- 
perience dealing with microcomputers. Call them at 
313-422-1286 between 9:00 am to 12:00 noon, 1 pm 
to 5:00 pm E.S.T., Monday - Friday. 


Our satisfied customers include. 


•Black & Decker 
•Chevron Oil 
•Coca Cola 
•General Foods 
•Honeywell 
•ITT 

•Maybelline 


•Merrill Lynch 
•NCR 

•Parke-Davis 
•Proctor & Gamble 
•3M Corporation 
•TRW 

•US Government 


All in stock orders shipped same day 
via UPS Ground Service. 


DISCOUNT MICRO 

BASE $9|S9A 
SYSTEM AWmW 

CniCLE 229 ON READER SERVICE CARD 

Other inquiries 313-422-1200. For returns please call 
313-422-1286. Hours: Mon. - Fri. 9:00 am to 7:00 pm 
& Sat. 10:00 am to 3:00 pm E.S.T. VISA, Mastercard, 
Approved Company Cheques and P.O.s accepted. 


r 




34360 GLENDALE AVE., LIVONIA, MI 48150 











ZENITH UNVEILS THE AT-COMPATIBLE COLLECT/ON. 


ZENITH INNOVATES AGAIN -Zenitfi's collection of AT compatibles 
began witti the Z-386.'* An introduction that usbefed in such 
industry firsts as zero wait states, coche memory and slushwore- 
lor greater spe^ ond foster memory occess. Once ogoin. Zenith's 
constant pursuit of Innovative, user-relevant technology has 
created foster, better computers. 

The newZ-248/12" and Z-286 LP™ desktop PCs. Two new 
master-strokes that respond to today's need for smaller size and 
maximum expansion. Two more reasons why Zenith is the leoding 
supplier of AT-compohble systems. 

The compoct Z-286 LP combines a four-inch low profile and 
space saving small footprint with pert omiance you'd expect from 
a unit fhree rimes its size. 

The Z-286 LP comes standord with 1 MB RAM-expondable to 
6MB without using an expansion slot. Generous memory capacity 
to run new MS OS/2”' applications. And with o single 3.5" floppy 
and fast 40MB hard disk you have truly impressive storoge capacity. 

The Z-248/T 2 is anrong the fostest 286 systems ovaltable. Its 
zero wait state design magnifies its 12MHz to speed past 16MHz 
systems with wait states. 

AT iior«g«i«r«dtnKl*(Tiatliof iBMCorp 
■* MS OS/2 ii 0 troiMmarti of Microtoft Corp 


The Z-248 is also stondord with 1 MB RAM and is expandable 
up to 6MB without using an expansion slot. However, four open 
expansion slots can artfully handle future growth. Configurotions 
of 525," 3.5" floppy or 40, 80 and 1 BOMB hard disks truly expand 
all your options. 

All systems are available with Zenith's revolutionoty Flat 
Technolo^ Monitor (shown above) and VGA-compatible video card 
for ultimate video performance. 

With breakthrough after breakthrough, these new computers 
are yet further proof that Zenith's AT -compahbles define the State 
of the Art. See the "AT Collection" now showing at your Zenith 
Data Systems authorized dealer. For your neorest location call: 
1-800-553-0350. 


TgHnM 


data 

systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON ** 

c 1988. /cniitT Ooia SyMms 


CIRCir WON RfADI R SrRVK rCARO 



PRODUCTIVITY 


■ EDITED BY SALVATORE P.RICCIARDI 


USER-TO-USER 



Save disk space by combining batch files into a single file; a dangerous anomaly using DOS 
3.3’ s FASTOPEN command; a usefitl batch file for copying multiple sets of files. 


A more versatile copy command 
that can work with multiple sets of 
files 

The DOS COPY command does not allow 
copying more than one set of fdes at a 
time, so I created the batch file MCOPY 
.BAT shown in Figure 1 . Its syntax is 

HCOPY FRtpath TOtpath [fapec fapec...] 

The FR:path represents the source drive 
and directory, while the TOipath repre- 
sents the destination drive and directoiy. 
Multiple filespecs are allowed, as many as 
can fit on the command line. Each filespec 
can also include wildcards . — Henry Tang: 
Arcadia, California 

I like this multiple-copy technique be- 
cause it illustrates an effective use of the 
SHIFT command. The DOS batch file fa- 
cility provides a means of accessing pa- 
rameters passed on the command line 
through nine numbered variables — name- 
ly, %I, %2, %3 . . . %9. Each of these 
variables corresponds to a parameter 
passed on the command line, working 
from left to right. So, for example, if the 
MCOPY batch file was executed with 
MCOPY A B C, the batch file variable %1 
would equal A, %2 would equal B, and 
%3 would equal C. 

This could lead you to believe that only 
nine parameters can be passed on the com- 
mand line. Without SHIFT, that’s true. 
But with SHIFT, the number of parame- 
ters is limited only by the maximum length 
of the command line (127 bytes). 


ECHO OFF 

REM MCOPy.BAT 

IF %1. — . GOTO tABORT 

IF %2.». GOTO :ABORT 

IF GOTO : ABORT 

CD %1 

SET TARGET-%2 
SHIFT 
SHIFT 
: 

:COPY 

ECHO Copying %1 . • . 

COPY %1 %TARGET% 

SHIFT 

IF %1.». GOTO FINISH 
GOTO COPY 
: 

: ABORT 

ECHO Usage: MCOPY FRtpathspec T0:path8pec [filespec filespec...] 
ECHO Example: MCOPY C:\MASM A:\MASM *.ASM *.LST *.REF 
GOTO :DONE 
: 

{FINISH 

ECHO Copy process complete 
: 

:DONE 

SET TARGET* 


Figure 1 : MCOPY.BAT illustrates an effective use of the SHIFT command while providing the 
ability to c<^y multiple sets of files. 


Using the SHIFT Command 


Before SHIFT 


After first SHIFT 


After second SHIFT 


C:>MC0PY ABC 


t t t 

%1 %2 %3 


C:>MC0PY B C 


t t t 


C:>MC0PY C 


t t t 


Figure 2: The diagram above illustrates the effect of the SHIFT command. 
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■ USER-TO-USER 


The SHIFT command causes all the pa- 
rameters to be shifted left by one. The val- 
ue formerly assigned to %1 is lost. What 
used to be %2 becomes %l, %3 becomes 
%2, and so on (see Figure 2). So, if we ex- 
ecute MCXDPY A B C and then SHIFT, % 1 
will equal B. After another SHIFT, %l 
will equal C. This enables the astute batch 
file programmer to shift every parameter 
through the %1 batch file variable. — Sal- 
vatore P. Ricciardi 


A batch file technique for adding 
new text to a file 

Developing instructions that tell new com- 
puter users how to modify AUTOEXEC 
.BAT is not easy. 1 want them to modify 
the PATH statement — a simple task for 
experienced users familiar with text edi- 
tors. But novices might not have a PATH 
statement or even an AUTOEXEC.BAT 
file. And including a primer on using ED- 
UN is out of the question. 

To solve this problem, 1 came up with a 
unique method of allowing quick modifi- 
cations to the AUTOEXEC.BAT file that 
requires only simple instructions on what 
to type at the keyboard. The INSTALL 
.BAT file, shown in Figure 3, will append 
any text typed at the console to the AU- 
TOEXEC.BAT file and add a new directo- 
ry to the PATH command. 

The batch file works as follows. First, 
the directory is changed to the root directo- 
ry where the AUTOEXEC.BAT file iS lo- 
cated. Second, a check is made to see if the 
AUTOEXEC.BAT exists — if not, the 
ECHO statement creates it with a length of 
zero. Next, the ability of the COPY com- 
mand to concatenate files is used to append 


lines typed on the keyboard to the AU- 
TOEXEC.BAT file. Note that COPY 
would normally display the two filenames 
AUTOEXEC.BAT and CON after this 
line. To avoid confusion, standard output 
is redirected to device NUL, which has the 
effect of suppressing this output. 

Fmally, a replaceable parameter is used 
to add the new directory to the existing 
PATH statement, or to create one if no 
path exists.— yo/in W. Ross; Toronto, On- 
tario, Canada 

There are two things I like about this small 
but powerful batch technique. Fust, it uses 
the considerable power of the COPY com- 
mand to good advantage. Second, it gave 
me some great ideas for additional batch 
files of my own. 

To make a quick-and-dirty notepad util- 
ity, I put the following commaiids in a 
batch file and called it NOTEPAD.BAT. 

ECHO OFF 
CD \ 

IF EXIST NOTES GOTO LABELl 
ECHO OFF > NOTES 
: LABELl 
TYPE NOTES 

COPY NOTES+CON > NUL 

The TYPE command allows me to see 
the text that I have previously entered, and 
the COPY conunand lets me append to 
it . — Robert L. Hummel 


Combine batch files into a single file 
and save disk space 

DOS is wasteful when it allocates an entire 
cluster of disk space for every short batch 
file, so I developed a batch file library 


ECHO OFF 

ECHO Enter AUTOEXEC Commands as instructed in the manual. 
ECHO Press the F6 key when done. 

CD \ 

IF EXISTS AUTOEXEC.BAT GOTO LABELl 
REM CREATE EMPTY FILE 
ECHO OFF > AUTOEXEC.BAT 
: LABELl 

COPY AUTOEXEC. BAT+CON > NUL 
PATH=%PATH» ; D : \NEWDIR 


Figure 3: The INSTALLSAT file shown above allows commands to be appended lo 
AUTOEXEC. BAT and a new path added. 
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HARD DRIVES 


^Seagate 

40 Mb ST251 


□ 


Includes ST2S1 drive, AT mounting 
hardware, How-To manual & "Disk 
Manager” partitioning software 

$■ 

Alio available for XT. 

40Mb ST251 

PC/XT KIT 


1 30 Day "Worry-Free" j 
Guarantee 

If for any reason , you are ' 
i not completely saiisfted 
with any product, simply 
; return it for a prompt and 
i courteous refund! 


fMb ST225 KIT 


319 


This complete PC/XT KIT 
includes the Seagate ST22S drive, 
controller, cables, How-To 
manual & mounting hardware. 
Half height • 65ms. 


Also available for AT. 


^ 369 . 


Includes drive, controller, cables, 
How-To manual, mounting 
hardware & partitioning software.! 


Drives and Kits are 
available for PS/2 
models 25 & 30! 


'Mb 

Complete PC/XT KIT 


$ 


244 


Complete PC/XT KIT includes ^ > 
drive, controller, cables, How-To 
manual & mounting hardware. 


Card Drive 

Hard Cards 

Card Drive 20S 40ms $319 
Card Drive 30S 40ms $349 
Card Drive 50$ 40ms $499 
-- Features -• 

• Available for most Tandy models 

• Quality engineered for reliability 

• Super easy installation & setup 

• ONE YEAR Warranty 

• Auto park heads 

Theie Cud Dxiv« use quality Seagate Hard Doves 


High Speed 40Mb 

Seagate ST251-1 

Half Height • 28ms access time • Available for XT or AT 

$409 


We carry the entire 
Seagate product line 
including 3.5" drives 


Includes drive, AT mounting hudware 
&''Ditk Martager" peititioning 
software 


65 Mb ST277R 

40ms access • Half Height 
Autoparking heads 
This drive requires an RLL controller 

*379 

Includes drive, mounting hardware A 
"Disk Manager " paniiionmg software 


150 


Mb Kit 


Help is just a phone 
call away with our 
Technical Assistance 
Department! 


This coctfdete kit irtcludea 
Seagate drive, cable*, Petiior 
ADRT controller, How-To 
Manual, mounting hardware 
and ’’Diak Manager^ 
partitioning loftware. Full 
Height. 2Sms. 


788 


No Surcharge for Visa or MasterCard Orders 
All products include our ONE YEAR Warranty and our 30Day "Worry-Free" Guarantee! 
Hours: Sam to 7pm Monday - Friday, 12pm to 5pm Sat. MST 


HARD DRIVES 

hiternationaf 

\n IDS ( '(impjii) 


(800) 234-DISK 

International orders call (602) 784-1038 


Toll Free Customer Service: (800) 541-8387 


1208 E. Broadway Road #110 • Tempe, AZ 85282 
(602) 784-1038 FAX: (602) 829-9193 


«vail ability mbyact Id cJimp witbMii notka. All iiamt aia NEW. 5% aurchafta for AinnicaB GxpnM tad COD onkn. P.O.'a tccapied NEl' 10 ■ ubject ta aucharge. Adi 
$19 thippiag for APO/FFO ordan. M Day Oaamlee cooddioni: thippuig A handling charge ia act lefundable; product muit be undamaged and in onginal cooduicn. PCOlOtt 
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(shown in Figure 4). It includes seven 
short batch programs that individually 
would take up seven clusters, or at least 
14K of disk space. With this library tech- 
nique, only one cluster of disk space is 
us^ even if the library expands to almost 
twice its size. 

Before you mn EX). BAT, make sure 
the DOS CHKDSK, FIND, and MORE 
commands are accessible, as the example 
library uses these files. 

The syntax for calling DO.BAT is 

DO function [paraml pareunZ ...] 

Each function is a batch program mod- 
ule within DO.BAT. Remember when 
adding functions to DO.BAT that you 
must precede the function name with an 
underscore for the moaule label (for exam- 
ple. lJ 4EWMOD) and end each module 
with a GOTO END statement. Also re- 
member that the parameters will start at F\guTe 4: A sample batch file library that illusiraies a way to save disk space by combining many 
%2, because % I is the module name itself, small batch files into a single file. 


@ECHO OFF 

IF %1X*=X GOTO NOPAR 
GOTO _%1 

REM Lists available functions 

:_LIST 

ECHO VALID COMMANDS ARE: 

TYPE %0.BAT I FIND " | FIND/V "FIND/V" | MORE 


GOTO END 

REM Finds files anywhere on disk 

:_WHERE string [d:] 

CHKDSK t3 /V I FIND "tZ" 

GOTO END 

REM DIR of directories only 

!_DDIR (path) 

DIR »2 I FIND "<DIR>" 

GOTO END 

REM DIR of files only 

:_FDIR (path) 

DIR %2 I FIND/V ■■<DIR>" | FIND/V " 0 " | FIND/V "free" 

GOTO END 

REM Adds path to current PATH environment 

:_ADDPATH path 
PATH=%PATH%; %2 
PATH 

GOTO END htmtinuest 


QUAUTYNEC 
PRODUCTSDESERVE 
QUALITY NEC SERVICE. 



NEC Customer Engineering and 
its authorized dealers offer you the 

highest quality service 

for your NEC com- 

/— ' I j puter and printer. 

J From walk-in, on- 

^ ^ ) gjjg gjjj mail-in 

service to maintenance 
contracts and spare parts, NEC gives it custo- 
mers professional and comprehensive support. 
Call us, and find out about the many ways NEC 
Information Systems takes care of its own. 

Service Excellence Through People, Pride and Professionalism^*' 


1 - 800 - 325-5500 


/VEC 


CMC' 
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THE J\fEW LAPTOP LEADER 

^^ELECTRONICS 

Portable Personal Computer 

The new feeder of the laptops is here, and Larson Systems has it. Mitsubishi 
mp286L — the laptop portable that fust won 't compromise on readability, flexibility 
or durability: 

• 1 1-inch cold cathode black on v^ite/or reverse screen 
for readability 

• Assembled in U.S.A. tor durability. 

• full 1-year manufacturer's warranty. 

Limited time only— free BASYAIM* hard disk manager with 
DOS shell and secunty functions. 

LAPTOP OPTIONS 

Dual 1 44 MB floppy drives. 

or 20 MB hard drive and 1 floppy 
(all mp286L options available! 

DESKTOPS 

Mitsubishi 286/ 12 small footprint ^UnLL 



kLarson 

Systens 


ORDER TODAY! 
CALL TOLL-FREE: 

1 - 800 - 525-3995 

FAX ORDERS: 515-733-2508 
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Introduc iiTg something 
no other letter (jiiality printer 
has ever 






Epson LQ-2550. 24-pin: 136 column carnage: 400 CPS/drafI: 133 CPS/LQ; SelecType control panel; SmartPark paper handling: 360 x 360 bit image graphics: prints six-pan 
forms; shonform tear-off; paper thickness and micro top of form adjust; optional dual-bin cut sheet feeder; 8K buffer (32K optional); one year limited warranty. Epson is a registered 
trademark of Seiko Epson Corporation. SmanPark is a trademark of Epson America. Inc., 2780 Lomita Blvd., Torrance. CA 90505. (800) 922*8911. 


Copyrighted material 



Everything. 


Introducing the top-of-the-line Epson* LQ-2550. It comes with every imaginable 
printer feature including seven striking typestyles, built-in color, SmartPark' paper 
handling and time-saving macros. To touch on just a few. And with Epson’s SelecType 
panel you can control most everything with just a touch. 

The LQ-255() also offers some rather mindful features. In fact, this printer 
even senses and adjusts for the thickness of your 
paper, automatically. 

Of course, the LQ-2550 has something no one 
else’s printer will ever have. Epson’s undeniable WHEN YOU’VE GOT AN EPSON, 
reputation for quality, reliability and value. YOirVEGOTA LOT OF COMPANY."* 






Yt)u have the best of both wt)rlds with 
SigmaVGA/H. One display adapter that 
gives your P(^/XT/AT the power to 
display any standard software written 
for the IBM PC or the PS/2. 

From the PC World Everything the 
Best EGA Board Offers, And More 

Start with 100% hardware compatible 
EGA, CGA, MDA, and Hercules. 
SigmaVGA/H supports all the standards 
including digital monitors and 132- 
column text mode. So you can run all 
the PC software you own, including 
Windows 386. 


Where two worlds 
become one 


From the PS/2 World - 
Everything That IBM's 
VGA Offers, And More 
Continue with 100% hardware compati- 
bility for VGA. Better yet, run VGA. EGA, 
CGA. MDA. and Hercules all on the new 
analog monitor. SigmaVGA/H gives you 
the power to run all the new PS/2 soft- 
ware, including OS/2. 


For Your World - 

One Graphics Board Built on 

the Experience of 400,000 

Sigma Designs introduced the first VGA 

board, and has sold over 400,000 VGA 

and EGA adapters to date. We know that 


informed customers will make the 
right decision. So get tlie facts straight 
from the people who wrt)te the book. 
“VGA Issues and Answers " To gel your 
free copy or to find out more about 
SigmaVGA/H. call us at (415) 770-0100. 


SIGMA\\\\\\\\ 


Sigma Designs. Inc. 
46501 Landing Parkway 
Fremont. CA 94538 


SIGMA DESIGNS 

TnMknurk' MftmVGA'H It a traJenurk of StgfiM OrtigRt. Inc , VGA. EGA. CGA. MDA Inccrnational Butinevt Machinrt OuponcHai. Mcfcuirt Hcrculct Cawnpuirr Tcchn»hift>-. VinJuwt AW> MtcrtMofi CU>rporaiton 
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REM .... Sets or returns to home directory 

t_HOME [path] 

IF %2Xb-X goto change 
SET HOHEDIR«%2 
: CHANGE 

IF NOT %HOKEDIR%Xs»X CD %HOHEDIR% 


GOTO END 

REN — — ........ TYPES file one screen at a time 

: SEE filename 
TYPE %2 I MORE 
GOTO END 

REM — Copies to new path, deletes from old 


t HOVE pathname pathname 


~ COPY %2 %3 
DEL %2 
GOTO END 

REM No function error message 

INOPAR 

ECHO Error - No FUNCTION specified 
ECHO For list type " %0 LIST " 

GOTO END 

IFItimAenb) 


The function LIST provides a listing of 
all programmed functions. It extracts them 
from DO. BAT itself. If you will be using 
DO. BAT on a VDISK, make sure you 


leave about 8 to 1 OK of empty space for the 
temporary pipe files that the DOS filters 
will create.— £. Brent Ashley; Mississau- 
ga, Ontario, Canada 


I like to avoid tiny batch files for exactly 
this reason. Cluster size can be 2K or 
more, depending on the disk and DOS ver- 
sion, and every file takes at least one clus- 
ter. This solution collects your common 
batch operations into one file. 

Some of the functions in the example 
DO. BAT need explanation. First off, us- 
ers of DOS versions before 3.3 will have to 
omit the @ character in the first line. In 
DOS 3.3, a batch line starting with @ exe- 
cutes without displaying. This lets you 
avoid the ever-visible ECHO OFF line. 

The LIST option types the currently ex- 
ecuting batch file (that’s what %0 means) 
and filters the output. The fust FIND com- 
mand locates all lines that contain . The 
second one excludes (fV option) lines con- 
taining FIND/V. Without that second fil- 
ter, the batch file would print the FIND 
line along with the actual list of functions. 

These may not be the functions you 
would choose for yourself If not, by using 


SHARING SOLUTIONS 

3l23£2ZaZEi^^H-&«taieT fikt. - 



PC TO 

MAINFRAME 

HALF-INCH 


NINE TRACK 
TAPE 



Telebyte high performance nine track 
tape systems offer True Start/Stop 
operation with transfer times comparable I 
to hard disks — Fully Integrated software 
allowing data transfer directly to DBMS 
packages — PC/AT/ 386 subsystems — 

All densities 200 BPI thru 6250 BPI. 

Contact us today at Telebyte Technology 
270 East Pulaski Road, Greenlawn. NY 11740 
(516K23-3232 
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the techniques shown here you can do your 
own DO. BAT. — NeilJ. Rubenking 


A dangerous anomaly using the 
DOS 3.3 FASTOPEN command 

I've found that it’s possible for one subdir- 
ectory to have two names at the same time. 
If you rename a recently referenced subdir- 
ectory while FASTOPEN is loaded, this 
anomaly occurs. 

Three things must have happened. 
First, you must have invoked FASTO- 
PEN. which acts as a cache for directories. 
Second, you must have tun a program 
from that subdirectory recently, so the di- 
rectory's name and physical address ate in 
the cache. Third, you must rename the di- 
rectory with one of the many utilities avail- 
able. [Only some of them will cause this 
problem: see below. — Ed.] 

The result is one physical subdirectory 


known by both its new name and its origi- 
nal name. DOS will behave as though it 
has two distinct subdirectories with two 
distinct names, but the files ate shared by 
both. If you add a file to one directory, it 
will also appear in the other. Ifyoudeletea 
file from one, it will also be deleted from 
the other. 

Of course, if you’re not aware of this 
condition, it could lead to some dangerous 
situations. For example, noticing the du- 
plication, you might delete all of the files 
in one of the directories.— Joe Cygman; 
Montreal, Quebec, Canada 

Dos has an internal function for renam- 
ing files. Don't confuse this hmction with 
the RENAME command — RENAME 
uses only part of the internal function's 
power. Starting with DOS 3.0, the internal 
rename function works on subdirectories. 
Any utility (for example, PC Magazine’s 
RENDIR) that uses this function will work 


perfectly with FASTOPEN, but will not 
work at all with DOS 2.x. 

To rename a directory under DOS 2.x, 
a program must bypass DOS and directly 
manipulate the parent directory. This be- 
havior is what causes the trouble with 
FASTOPEN. Since FASTOPEN works 
only with DOS 3.x, the best solution is to 
rename directories with utilities that are 
specific to DOS 3 Ji.— NeilJ. Rubenking 


Share Your Secrets 

Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to User-to-User, PC Magazine, 
One Park Avenue, New York, NY 

10016 . se 


MOVE UP TO HIGH TECHNOLOGY 

2 MB 386 BARE 
SYSTEMS FROM $1,695 

To energize our customers DYNA COMPUTERS offers industry standard 
technology with its full line of 366 and 286 systems backed by hundreds of readily 
available peripherals 

SERVICES 

Customers of DYNA COMPUTER are plugged into our circuit and are switched on 
to products and services which have the advantage ol 

* Products backed by a computer manufacturer with five years experience in system 
board design and supplying these boards to OEM distributors 

* Products that perform at or above industry standards 

* A full line of MFM SCSI and ESDI drives and controllers available 

* Highly Qualified dealer support network to meet your service requirements 

* People who understand their products and are easy to reach when you need them 

* Affordable and competitive pricing 

DYNA 3N PRODUCT FEATURES 


• Intel ' 80836 running at 16 MHz 

• 2 Mb of system memory 

(640K base 384K shadow system ram/ 

• Memory expandable to 8 Mb on mam board 

• 1.2 Mb floppy drive 

• Dual diskette and hard disk drive controller 

• Enhanced 101-key keyboard 


* 1 parallel and 2 serial ports 

• 4 bay chassis and power supply. 

• Real-time clock 
*8 expansion slots 

* Programable Bus Speed 

• Support lor 80287 and 80387 

* Optional 20 and 24 MHz clock speeds 


NA 



Conduct a call now 
for pricing information and 
wire into our amply 
powerful systems. 

LET THE POWER FLOW. 


DYNA COMPUTERS 

3081 N. First Street 
San Jose, California 95134 

(408)943-0100 



2 Megabyte 
386 SYSTEMS 
FROM 

$1695 



PrIcM Subject To Chango 
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Mainframe Power for your PC! 


If you need or ere accustomed to the 
throughput of a 32-bit mini, including any of 
DEC'S VAX series, MicroWay has great news 
for you. The combination of our NDP compilars 
and our mW1 167 numeric coprocessor gives 
your 386 PC, VAX speedi <lf you don't own a 
386 PC, we provide a number of economical 
PC and AT upgrade paths. 

Many of our NDP Fortran-366 users are 
reporting turn arourtd bmee that are two to six 
limes faster than their VAX. The exact times 
are a function of the VAX processor being used, 
the speed of the 386, the number of users being 
tened by the VAX, and the coprocessor being 
used with the 386. There are currently over 400 
developers using our NDP tools to port 32-bit 
applications. To help Ihe 386/1 167 engineering 
standard emerge, MicroWay is co-markebng 
several mainframe applications that have been 
ported by our customers. In addition, this ad in- 


Dr. Robert Atwell, a leading defense scientist, 
calculates that NDP Fortran-3S6 is currently 
samg him $ 12,000 per month in rentals of 
VAX hardware and software white doubling 
his producIMtyl 


Fred Ziegler of AspenTech in Cambridge, 
Mass, reports 1 ported 900,000 lines of 
Fortran source in two weeks without a single 
problemi' AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports 
‘My problems run a factor of six faster using 
NDP Foitran-386 on an mW1 167 equipped 
386/20 than they do on myMicroVAX II.’ 


troduces the first of many utilities that will ease 
the port^ of your favonte irvhouse programs. 
These include tools like NDP-Plot, which 
provides CalComp compatible screen and 
prinlar graphics, arid NDP Windows. 

MicroWay has mWt 167 boards in stock that 
run on the Comraq 386/20, IBM PS2/80, 
Tandy 4000, AT8T 6386, Acer 386/20, Everex 
Step 386/16(20), H P. Vectra RS/16(20) and 
others. We now have a new board lor the Com- 
paq 386/20 which combines an 1 1 67 with VQA 
support that is register compatible with IBM — 
the ‘SlotSaver'. It features an extetKfed 
800x600 high res mode that is ideal for 386 
workstations. 

Rnally, we still offer the 16-bit software and 
hardware which made us famous. If you own a 
PC or AT and are looking tor the best 
8087/80287 support on the market call (506) 
746-7341 and we'll send you our full catalog. 


IVHcmWay' 

80386Support 


32-Bit Compilers and Tools 


NOP Fortran-388™ and NDP C-386™ Com- 
pilers generate globally optimized mainirame 
quality code and run m 386 protected mode 
under Phartap extended MS-DOS, UNIX, or 
XENIX. The memory model employed uses 2 
s^ments, each of which can be up to 4 
gigabytes in length. They generate code for the 
80287, 60387, or mW1 167. Both compilers in- 
clude high speed EGA graphics extensions 
written in C that perform BASIC-like screen 
operations $585 each 

• NDP Fortran-386™ Fun implementation of 
FORTRAN-77 with Berkeley 4.2, VAXA/MS 
and Fonran-66 extensions. 

• NDP C-386™ Full implementation of AT&Ts 
PCC with Micraeoft and ANSI extensions. 


NDP Package Pricing: 

387FastP/UC-16: NDP Compiler, PharLap, 

and 80387-16 Coprocessor $1289 

1167FaslPAK-16: NOP Compiler, PharLap, 
and mW1 167-16 Coprocessor $1695 


NDP Windows™— NDP INindows includes 80 
hinclions that let you create, store, and recall 
menus and windows. It works wrilh NDP 0386 
and drives all the popular graphics adapters. 
Ubrary $125, C Source $250 

NDP Plot™ — Calcomp compatible plot pack- 
age that is callable from NDP Fortran. It in- 
cludes drivers lor the most popular piotters and 
printers and works with CQA, Hercules, EGA 
and VGA $325 

NDP/FFT™ — Includes 40 fast ninning, hand 
coded al^lhms lor single and double dimen- 
sioned fI^s «rhich take advantage of the 32- 
bit addressing of the 386 or your hard (fsk. Call- 
able from NDP Fortran or NDP C with 1 167 arxf 

387 simport $250 

387FFT lor 1 S-bit compilers $250 

387BASIC™ — A 16-bit Microsoft compatible 
Basic Compiler that generates the smalest 
.EXE files and the fastest running numeric code 
on the market $248 


Parallel Processing 


Monoputar™ 

The world's most popular T ransputer develop- 
ment product runs all MicroWay Transputer 
software using either a T4 1 4 or T800 . The T800 
processor has built-in numerics and provides 
performance comparable to an 60386 running 
at 20 MHz with an mW1 167. The new 3L Paral- 
lel C and Fortran Compilers makes this an 
especially attractive porbng environment Can 
be upgraded to 2 megabytes. 


Monomer with T414 (0 MB) $995 

Monoputer with T800 (0 MB) $1495 


Quadputer™ 

This board lor the XT. AT, or 386 can be pur- 
chased with 2, 3 or 4 Transputers and 1, 4 or 8 
megabytes of memory per Transputer. Two or 
more Quadputers can be linked together to 
build networks with mainframe power which 
use up to 36 Transputers. One customer's real- 
time financial application has gone from 8 
hours on a mainrame to 16 minutes on a sys- 
tem containing five Quadputers. . . . from $3495 

Transputer Compilars and Applications 
MicroWay and 3L offer Parallel languages for 
the Monoputer and Quadputer. 

MicroWay Parallel C $595 

MicroWay Oecam2 $495 

3L Parallel C $895 

3L Parallel Fortran $895 

pField — A specialty finite element analysis 
package targeted at Transputer networks. 
Ideally suited to take advantage of the 6 
Megaflop speed of the Quadputer $ 1 600 


Call (508) 746-7341 for our 
tree catalog! 
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Numeric Coprocessors 


mWl 167^ — Built at MicroWay using Weitek 
components and an 80387 sodUt. 


mW1 167-16 $995 

mW1 167-20 $1595 

mW1167/VGA-20'SlotSaver $1995 

8087 $99 

8087-2 $154 

80287-8 $239 

80287-10 $295 

80387-16 $450 

80387-20 $675 

287Turbo-12 (for AT compatibles) $450 

DRAM CALL 


(All of our Intel coprocessors include OTTest.) 


PC and AT Accelerators 


MicroWay builds a number of 8086 and 60266- 
based PC accelerators that are backed up by 
the best customer support in the industry. 
Number Smasher^ (6067 &512K) . .$499 


FastCACHE-286/9 MHz $299 

FaatCACHE-266/12 MHz $399 

SuperCACHE-286/12MHz $499 

Intel Inboard^ PC (1 MB) $950 


Intelligent Serial Controllers 


MicroWay's AT4™, ATe™, and AT1 6™ are the 
fastest e0ie6-bassd intelligent serial control- 
lers on the market. They come whh drivers lor 
UNIX. XENIX, and PC MQS. 

AT4... $795 AT8... $995 AT16...$129S 


32-Bit Applications 


COSMOS-M/386 — SRAC's finite element 
package for the 80386 with an 80387 or 
mW1167 provides mainframe speed and 
capacity. Turn arourtd times rival the VAX 8650 
and are 6 to 15 limes that of an AT: from $995 
PSTAT-3S6 — This mainframe statistics pack- 
age has been used by govemment and ki- 
dustry for 20 years. The full version was ported. 
Requires 4 to 6 megabytes of memory: $1495 
NDP/NAQ™ — Features a library of 800 en- 
gineering and scientific numerical algorithms. 
Callable from NOP Fortran $895 


Micro 

The World Leader in PC Numerics 

Play 

P O. Box 79. Kingston. MA 02364 USA (508) 746-7341 

32 High St.. Kingston-Upon-Thames. U.K.. 01-541-5466 

St Leonards. NSW. Australia 02-439-8400 














“We’ve got to stop 



Send And Receive Fax 
Right From Ifour PC 


Instead of walking back and forth to the fax machine, a nd waiti ng around, you can send and receive 
fax messages at your desk. 4 

JTFax™-$395 Fax Portable -$495 

With JT Fax in your PC, you JT Fax Portable slip® into your 

can send and receive facsimile pocket and plugs into any MS DOS 

messages, including signature and ^ 1 1 'T machine’s serial port to let you fax 

letterhead. V-^all lOWTCler from wherever you are. 

To find out why the award-winning JT Fax has been receiving such 
high praise, call us at (404) 564-5566. Fax: (404) 564-5528 


• T • 

• I I 

■ I I. 


EDiTORS 

CHOICE 



INFO 

WORLD 


QPADRAM 

An IntallnMit Comnanu 


PRODUCT OF THE YEAR 


An Int^ligent 9/stems Company 
One Quad Way. Norcrost, GA 30093 
Quadram kifo and JT Fax are trademarks of Quadfwn 
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Power user 



Printing subsets of a master list in Microsoft Word; conyyiling a bibliographic reference list 
with WordPerfect macros; appending new records to dBASE files. 


A universal technique for 
appending records in dBASE III 
Plus and its work-alikes 

The most efficient way to append new re- 
cords to a dBASE file requires initializing 
memory variables that match the field- 
names in the database. The technique 1 use 
is completely generic; it works exactly the 
same way whatever database structure is 
used. Moreover, it’s compatible not only 
with dBASE III Plus but also with its work- 
alikes. 

Begin by issuing the two commands, 
GO BOTTOM and SKIP. This puts you in 
a dBASE never-never land, where you’re 
pointing to a phantom record whose 
RECNOO is one greater than the file’s 
RECCOUNTO, but whose “fields” act in 
some ways as if you had just issued the 
APPEND BLANK command. 

Your program should then execute the 
DO WHILE shown below, which loops 
once for each field and initializes a com- 
plete set of memvars that have the same 
name, type, and length as the fieldnames: 

nuin=l 

DO WHILE TYPE(FIELD(num) )#"U" 

IF TYPE ( FIELD ( num) )#"M" 
x=FlELD(nuin) 

PUBLIC ix 
ax=ax 

ENDI 

nuin=nuin+l 

ENDDO 

Inside the loop, the x = FIELD( num ) 
command establishes a temporary memo- 
ry variable that is a character string consist- 


ing of the fieldname. Next, the PUBLIC 
command declares that a memory variable 
whose NAME is the fieldname shall be 
known throughout the program and not 
forgotten when the procedure exits. 

Then comes the outlandish command: 
&x=&x . The left-hand macro initializes a 
new memory variable whose name is the 
fieldname; the right-hand macro defines its 
contents to be the contents of the database 
field with that fieldname. 

The EXD WHILE loop executes this 
procedure for as many fieldnames as your 
database includes. By declaring each new 
memory variable in this way, you auto- 
matically establish the correct field type 
and length of each memvar-field twin. 
Since the file pointer is positioned beyond 
the End-Of-File, the contents of these 
phantom fields ate blank — but they can be 
evaluated. So if FIELD(num) is a Charac- 
ter type, its memory variable will be a 
string of spaces whose length is the field 
length; if I^LDfnum) is a Numeric type, 
its memory variable will equal 0 (and will 
reflect decimals if present); if FIELD- 
(num) is a Date type, its memory variable 
will be an empty (null) date; if FIELD- 
(num) is a Logic type, its memory variable 
will be False. 

As usual, memo fields present a prob- 
lem. When &x=&x is issued and FIELD- 
(num) is a Memo type, dBASE III Plus re- 
sponds with the error “Operation with 
Memo field invalid.” So the ”IF 
TYPE ...” line in the loop simply ex- 
cludes memo fields. 

One caveat: when using these memory 
variables in REPLACE statements, re- 
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member to specify the M-> alias. This will 
prevent dBASE from preferring the field 
variable over the memory variable, which 
would blank the new record. 

Other ways to accomplish standard 
memvar initialization have appeared in 
this column in our September 13, 1988, 
and October 27, 1987, issues, but this is 
the one I prefet.— Brad Stark 


Building a reference list for 
bibliographic citation with 
WordPerfect macros 

The macros presented in Figure 1 facilitate 
one of the mote tedious tasks of seientific 
writing: compiling an alphabetized biblio- 
graphic reference list of works cited in a 
text. We have found these macros have in- 
creased our accuracy and reduced the time 
involved by a factor of six. 

The CITES macro (Figure 1, top) 
combs a text for standard author/date cita- 
tions contained in parentheses. The Ex- 
tended Search feature found in WordPer- 
fect. Version 4.2, extends the search into 
foomotes and endnotes. CITES puts a list 
of all the parenthetical statements found, 
one statement to each line and cleansed of 
its parentheses, into DOC 2. 

The TIDY macro (Figure 1, center) 
separates strings of multiple citations set 
off by semicolons. It also removes much 
of the garbage CITES produces, such as 
citations beginning with “e.g.,” or 
“see”. It then alphabetizes the remaining 
lines, using WP's line-sort prtxiedute. 

After running TIDY, you must edit the 
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L ike the software itself, this book is more 
than an upgrade of its previous versiort. Learn 
WordPerfect 5.0's editing features, such as text 
formatting, margins, indents, columns, and tabs. 
Master form letters, merge, page-formatting styles, 
macros, fonts, graphics, math, and file manage- 
ment. Generate lists, tables of contents, and 
indexes. WmlFertecI 5.S by Rob Knimm is the 
definitive guide to using the new version of this 
powerful word processing program. Only $19.95. 

OtlKf Ooote from MIS: Press: 
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text to remove parenthetical statements 
that are not citations. When a writer refers 
to an author in the text and puts only the 
publication date in parentheses, that date 
will appear at the top of the list. Search on 
the date in the original document to find 
the author's name and copy it to DOC 2. 

When you use the same references in 
multiple publications, you can use a file 
containing references from previous pa- 
pers. Create such a REF file cumulatively 
by block-copying from papers, or just type 
it independently. Prepare new entries for 
the REF file in standard form. When enter- 
ing them, separate each reference with two 
hard Renims. A paragraph sort keeps REF 


alphabetized after you add new references. 

The payoff comes in future papers. Run 
CITES and TIDY and print their output. 
Now discard the contents of DOC 2 and 
load the REF file there. Switch to the paper 
in DOC I and put the cursor at the end of it. 
With the screen switched to the REF file, 
put the cursor anywhere in the first citation 
from the printed list. Press Alt-R to copy 
the complete reference to the paper. The 
Alt-R macro (Figure I , bottom) copies the 
reference, moves down for the next entry, 
and pauses to let you verify before return- 
ing to the REF file. Repeat this for each 
item on the printed list. 

When the printed list contains a new ci- 


The CITES macro 

<ctrl-F10> 

Begin macro definition 

CITES<CR> 

Call It CITES 

<HomeXF2>(<F2> 

Extended search for left parenthesis 

<Alt-F4> 

Block on 

1 

Extend block to next right parenthesis 

<Left> 

... but don't include it in the block 

<Ctrl-F4>2 

Copy block 

<shift-F3> 

switch to Doc 2 

<Ctrl-F4>5 

Retrieve the reference 

<BonexBoDexDown> 

Go to the end of Doc 2 

<CR> 

Add a carriage return 

<Shift-F3> 

Back to Doc 1 

<Alt-Fl a >CITES<CR> 

call CITES again 

<ctrl-F10> 

End macro definition 

The TIDY macro 

<ctrl-F10> 

Begin macro definition 

TIDy<CR> 

call it TIDY 

<Alt-F2> 

search and replace v/o confirm 

;<SpacexF2> 

Find " ; " 

<CRXF2> 

Replace with carriage return 

<H«nexHomexup> 

Back to the top 

<Alt>F2>N 

search and replace w/o confirm 

e . 9 . f <spacexF2> 

Find "e.g, • 

<F2> 

Replace with nothing 

{Repeat last three lines 

for other phrases, "see”, "i.e.", etc.) 

<Ctrl-F9>2<CRXCR> 

sort the screen 

721 

Select line sort, perform action 

<Ctrl-F10> 

End macro definition 

The Alt-R (Reference) macro 

<Ctrl-F10> 

Begin macro definition 

<Alt-R> 

Call it Alt-R for Reference 

<Ctrl-F4>22 

Copy the current paragraph 

<Shift-F3> 

Switch back to Doc 1 

<Ctrl-F4>5 

Retrieve text 

<HonexBoiieXDovn> 

Go to end 

<Ctrl-PgDp>15<CR> 

Pause so user can see reference 

<Ctrl-PgUp>255<CR> 

Return to normal speed 

<Shift-F3> 

Back to REF list in Doc 2 

<ctrl-F10> 

End macro definition 


Flgure 1 : Three WordPerfect macros that facilitate creation of a scienlific bibliography from the 
citations within a text. 
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Introducing AGGR\G, accounting 
software for those who {4an to grow 


A family of accounting solutions 
to meet your growing needs. 

ACCPAC® Easy Simple, inexpensive accounting 
software designed for very small businesses that plan to 
grow. To get you started immediately, it’s easy to install and 
has a friendly, colotful user interface. It also includes a 
chart of accounts, a broad range of pre-defined reports and 
very affordable price — just $89 per module. 

Start with the General Accounting module; you get 
customer and vendor balances, after-the-fact payroll, and a 
complete general ledger. Add the full Payroll module to 
automate paydays and produce the required government 
reports. 

And when your business grows, transfer your data 
automatically to the more powerful ACCPAC BPI 
Accounting. What’s more, we’ll give you $50 cash for each 
ACCPAC Easy module you trade up. Never before could such 
a small sum make such a big difference in managing your 
growth. 



ACCPAC BPI® Accounting Provides a powerful 



full-function accounting system at an amazingly low price — 
just $395 per module. ACCPAC BPI Accounting is designed 
for small and medium businesses that need sophisticated 
General Accounting, Accounts Receivable, Accounts 
Payable, Payroll, and Inventory software. 

Tying these five modules together is an extremely 
friendly user interface in vivid screen colors of your choice. 
Additional features include: “Suspend” — stop work in one 
module, complete a task in another, and return to the point 
where you left off; “Selector" — search, for example, a chart 
of accounts or customer list for forgotten data and transfer 
directly to a data entry form; and one-time printer 
configuration. You can also key in and edit batches of 
information, then post them to both the subsidiary and 
general ledgers simultaneously. 

When your business growth requires more industry- 
specific accounting modules, trade up to ACCPAC Plus. Your 
data can be transferred automatically and on top of that 
well give you 2100 for each module traded up. 

For dealer or other infunnatioii. eall 
800-i>.l.l-2070 (.\d 14940). 

In Canada: 1 -S(M)-66.1-69()4. 
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• World's leading Independent software company. 

• Broad range of integrated business and data processing 
software for mainframe, mid-range and micro computers. 

Software superior by design. • Warldwide service and support network of more than 70 offices. 

Accounting • Spreadsheets • RDBMS • Graphics • Project Management • Resource & Operations Management 
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HOW TO OaXTEA RECORD-LOCKED, PASSWORD 


PROTECTED, MUITI-USER DATABASE IN FIVE 


HUNUTES FLAT FROM SCRATCH. 


How’s this for easy. Type a paper business 
form (or scratched out directions for one) into Q& A. 
Then, press a single function 
key and voila. You’ve created a 
database from scratch. Copy it 
onto your local area network* 
and now everyone can search, 
sort, and simultaneously share 
it. Instantly. Easily. And safely 
(with up to five levels of pass- 
word protection). Think of the 
possibilities: using a single 
customer database, one person 



This multi usndatabax mis i^ated(^m the , 

. j ^ . V . napktn)tn under hvo minutes. More elaborate data- t-* , jorvr^ 

is up^nng wnile another enters wuh r^xt. 4oUr. 

new information, while a third '' ~ ' 


person runs a report. Or, for^ people want to work 
on the expense database. All at once. Impossible? 
No. Easy? Yes. But find out for your- 
self. Call now for a free demo disk 
of Q& A the world’s first net- 
worked file manager. 

On networks or 
stand-alone, when 
you can make it from 
scratch, you can 
really cook. 

FREE Demo Disk, 

Call (800) 888-0886 


Editor’s Choice 


riklinki«g.andreparti,vcan„lsobecreatede„sih,. Them File Manager and Word Processor. 


SYMANTEC™ 


ingU mafrS349 (supports full rtfordlodniu of databases shared om t 
allotn Ihrte aaaitumal users to simuSaneousfy openie QAA. e 
. Safluiarr Digesti If 1 file manager 86,SS; h^Wandi higlmt mtaig 


See coupon in padiage ^complete details. 


users. QAA. Se^ltoare Digesti HI file manager 86,88; InfiWaddi highest rating ever given <9.6)87. PC MagatmeUilori Choke 87,88. 

- CA9SOHI40Sl253-S600.^BuyQAA between8/l/88and lO/3^88,gettkelOO.OOOsyH(mymMkrofylks Thesaurus FRE 


^•Buy QAA between 8/1/88 and 10/3 V. 
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tation, enter its full form into the REF file 
at the proper alphabetic location. In this 
way, the REF file will grow cumulatively. 
After six months’ use, ours now has 700 
entries . — Barry Wellman, Cyndi Rotten- 
berg, and N. Scott Wortley; Toronto, On- 
tario, Canada 

E)ditor Bill Machione has suggested that 
we should do more to serve scientists bet- 
ter, and this set of macros will be a boon to 
all scientists and scholars who write with 
WordPerfect. Creating accurate reference 
lists is a complicated task well suited to the 
combination of macros and hand editing 
suggested by the authors. 

The macro TIDY in Figure 1 assumes 
that the sort key parameters haven't 
changed from their defaults. You may 
want to modify it to set the keys explicitly. 
Before line 721 in the macro, insert 

3<Ctrl-EndXF7> 

Pressing <Ctrl-End> while in the key-pa- 
rameter screen restores the default.— /VeiV 
J. Rubenking 


Productivity Tip 

Ctrl-Home is the Goto key in WordPer- 
fect. Press it twice to return to the last place 
you gave a major motion command. Press 
Goto and Alt-F4 to go to the beginning of 
the block. Goto followed by any character 
will go to the next occurrence of that char- 
acter. — NeilJ. Rubenking 


Using hidden text and style sheets in 
Microsoft Word to print subsets of a 
master list 

Bob Brody's tip to use hidden text with 
outlines in Microsoft Word (February 16, 
1988) can be generalized to provide even 
more flexibility in controlling the text that 
is hidden on-screen or sent to the printer. 

The key to taking advantage of hidden 
text is to realize that a given paragraph can 
be formatted both as hidden text on one 
style sheet and as normal text on another. 
By formatting each subset of information 
with a different paragraph style designa- 
tion, you can selectively hide or view the 
text by attaching different style sheets. 


For example, a master list of company 
employees might list all employees alpha- 
betically, with some employee informa- 
tion formatted as DA paragraphs (for De- 
partment A) and others as DB paragraphs 
(for Department B). By changing to appro- 
priate style sheets, you could then generate 
a list of employees for Department A (DB 
paragraphs formatted as hidden), a list for 
Department B (DA paragraphs formatted 
as hidden), or a list of all employees (nei- 
ther DA nor DB paragraphs formatted as 
hidden). 

To avoid confusion, note that Word 
uses the Variant number of the paragraph 
rather than the key code to identify the 
paragraph on the style sheet. It is easier to 
keep track of your subsets if the key codes 
are the same in all style sheets.— Richard 
A. Goldman; Pittsburgh, Pennsylvania 

You can use this technique for any arbi- 
trary number of subsets within a master 
list, and you can create as many combina- 
tions of subsets as you need. Building on 
this example, you could create separate 
paragraph codes for names, addresses, and 
phone numbers, so that you might use AN 
as the Key Code for Department A names, 
AA for Department A addresses, AP for 
Department A phone numbers, and so on. 
You could then define style sheets that 
would print names and phone numbers 
only, names and addresses only, or com- 
plete information. And you could addi- 
tionally print the entire list or print by de- 
partment. Also note that in many cases it 
will make more sense to use a single style 
sheet and change the definitions on an ad 
hoc basis. In effect, the master list be- 
comes a database, and the style sheet a re- 
port generator.— Af. David Stone 


Share Your Power 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we’ll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. SB 
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For great presentations use 
Avery civerhead Transparencies 
for Laser Printers. Sheets feed 
automatically from the paper 
tray of your HP,'“ Apple,” or 
other popular laser printer. 


Avery Overhead Transparen- 
cies for Laser Printers (Product 
#’s 5182 & 5282) and Avery’s 
complete line of Laser Printer 
Labels are available wherever 
computer and office supplies 
are sold. Or call 
1 - 800 - 535-3232 
e>d. 30 for a free 
sample pack. 
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Model 60 - 40/70 3295/ 

3650 
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8 MHZ TURBO 

1 floppy, 640K, AT style keyboard, 
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ics card, mono monitor $750 

Color System add $150 w/20mb 
add $269, w/30 mb add $289 
90 day warranty through Bulldog 
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1 mb Ram. 1.2 floppy $1150 

Bulldog 386 16 mhz, 1 mb Ram, 

1.2 floppy $1850 
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AST Premium 386 Model 300 
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NEC Multispeed EL 1549 
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STB Multi Res. II 169 
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MULTI FUNCTION BOARDS 
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IRMA BOARD II 699 
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..$189 
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■ EDITED BY ROBERT L. HUMMEL 


Languages 



Passing values in a FORTRAN program; a clever line-drawing program in Turbo Pascal that 
uses the extended character set; generating timed interrupts quickly in BASIC. 


When the Languages column was intro- 
duced in the September 29, 1987, issue of 
PC Magazine, we promised to cover five 
popular languages. But while we’ve pub- 
lished quite a few tips dealing with Pascal, 
BASIC, and C, we’ve seemed to neglect 
FORTRAN and COBOL. The truth is that 
tips have been few in coming for what are 
seen primarily as ancient languages for 
mainframes. 

In this issue, we’ll show that FOR- 
TRAN is alive and well and living on 
many personal computers by publishing 
the first in a series of tips dealing with this 
powerful language. It’s my sincere wish 
that our COBOL-using readers will follow 
suit and send in their best programming 
tips and techniques . — Robert L. Hummel 


A FORTRAN pitfall that causes the 
value of fixed constants to change 

Recently, I ran across a rather surprising 
feature/bug in FORTRAN. I noticed the 
problem when 1 was using a function simi- 
lar to the one in the NEWVAL.FOR pro- 
gram shown in Figure 1 , where I was pass- 
ing the constant 1 .0 to the function. The 
problem is that the number 1.0 is placed 
into the variable A inside the function. 
This variable is changed in the function 
and passed back to the calling program. 
When the main routine regains control, it 
surprisingly keeps the new value of the 
variable and uses it for all subsequent ref- 
erences to the constant 1 .0. Thus, the out- 
put of the program is not a column of 2s 
and a colutim of Is as would normally be 


expected, but instead consists of the results 
shown in Figure 2. 

I’m not absolutely sure what is really 
going on, but it must have something to do 
with FORTRAN passing by reference 
rather than by value. The compiler must 
assign a temporary variable so that it can 
pass an address, and then it somehow al- 


c 

C This FORTRAN program shows 
C how to change the value of 
C a constant. 

c 

DO 10 1=1,10 
A=FCN (1.0) 
WRITE(*,*)A,1.0 
10 CONTINUE 
STOP 
END 

REAL FUNCTION FCN(A) 

A=A+1 .0 

FCN=A 

END 


Rgure 1 : This short FORTRAN program 
demonstrates a nasty trap waiting to catch 
unwary programmers. 


2.000000 

2.000000 

4.000000 

4.000000 

8.000000 

8.000000 

16.000000 

16.000000 

32.000000 

32.000000 

64.000000 

64.000000 

128.000000 

128.000000 

256.000000 

256.000000 

512.000000 

512.000000 

1024.000000 

1024.000000 

Stop - Program 

terminated. 


Figure 2; The output of the NEWVAL program 
siwwing the changing value cf the numeric 
'"constant.” 
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ways associates that variable location with 
the constant 1 .0. 

The solution to the problem is obvious 
(simply assign a variable to be used in the 
argument list and set it to the desired con- 
stant), but I thought other programmers 
should be aware of this situation. By the 
way, it is a problem I have found in all ver- 
sions of FORTRAN that I have access to, 
ranging from those running on PCs to 
minicomputers to mainframes. 1 am using 
Microsoft FORTRAN, Version 4.01, on 
my PC, and I have tried it on a VAX 785 
and a UNIVAC 11/780 . — Randy Follett; 
Starkville, Mississippi 

When a FORTRAN program is com- 
piled, a reference to a numeric constant is, 
in some ways, treated just like a reference 
to a named variable. In this case, the first 
occurrence of the constant 1 .0 causes a sin- 
gle memory location to be allocated artd 
the value 1 ,0 stored there. The address of 
that location is then placed in the equation. 
Subsequent references to the constant 1 .0 
are replaced with the same ad- 
dress — there’s no reason to keep more 
than one copy of the constant 1 .0 around. 
But this similarity has limits. Trying to 
compile the line 

1.0 = 4.0 

will produce a syntax error because the 
compiler can recognize that this is an ille- 
gal construction. Meanwhile, the function 
FCN will compile without problem the fol- 
lowing construction 

A = A + 1.0 

8 8 


PC 




■ LANGUAGES 


PRODUCTIVITY 


since it is a perfectly valid statement. 

A problem occurs only when the pro- 
gram is executed, but neither the main pro- 
gram nor the FCN function is aware of it. 
Passing the address of the memory loca- 
tion containing the constant 1 .0 is perfectly 
valid. Assigning the local variable name A 
to the function parameter is also valid. But 
when the value referenced by A is altered, 
changes are actually being made to the lo- 
cation that the compiler assumed would al- 
ways contain the constant 1 ,0. When con- 
trol is returned to the calling procedure, all 
bets ate off. 

While it can cause some frustrating pro- 
gramming episodes, this property of FOR- 
TRAN has always been valuable for play- 
ing trieks on unsuspecting novice pro- 
grammers . — Robert L. Hummel 


Getting better resolution from the 
BASIC ON TIMER command 

The ON TIMER command is very useful 
because it allows true multitasking in a 
BASIC program. Rather than requiring the 
program to eontrol when a subroutine will 
be exeeuted with GOSUB or CALL, you 
may simply tell ON TIMER to branch to it 
at timed intervals. Unfortunately, the reso- 
lution of ON TIMER is limited to incre- 
ments of 1 second, which in many cases is 
not Fine enough. 

One way around this limitation is in- 
stead to use the ON PLAY command, 
which can transfer control to a subroutine 
each time a musical note is played. If the 
tempo is set fast enough and the notes are 
very short, this can be as often as 30 or 
more times per seeond. 

The MESSAGE. BAS listing shown in 
Figure 3 illustrates this technique and a 
method for producing smooth, pbiel-based 
scrolling. Rather than use PRINT state- 
ments, the bits for each character in the 
message are PEEKed from the ROM char- 
acter table one column at a time.— yames 
A. Parsly; Knoxville, Tennessee 

Basic programmers have often used the 
SOUND statement to generate very short 
delay times, specifying a pitch that is too 
high to hear. However, Mr. Parsly’s clever 
use of ON PLAY provides even greater 
control. And, of course, SOUND cannot 


be used for event trapping. No music is ac- 
tually played in this example because note 
zero is used, which in the PLAY macro 
command language means to pause. 

If 30 times per second is too fa.st. the 
speed may be varied either by adjusting the 
tempo or by using notes longer than 64th 
notes. Notice how the PLAY command is 
again used inside the subroutine to prime 
the PLAY buffer and keep the process go- 
ing. Also notice that a bug in QuickBASIC 
4.0 prevents this program from working 


Vith notes that are shorter than a 32nd note 
TO duration. In that case the PC's system 
clock freezes, and the time docs not ad- 
vance . — Eduin Winer 


A clever way to draw lines on the 
screen in Turbo Pascal 

When I first wrote a screen builder pro 
gram, I just used the function keys to dis- 
play the line-drawing characters in the 


DEFIHT A-Z 
SCREEN 2 

'••t up message and window location 

MESSAGES - ” The quick brotm fox jumped over the lazy dog” 

LEFT - 22« 

RIGHT > 429 
TOP - 8 
LBTNUN - 9 
COLUMN ■ 8 

LINE (LEFT - 2 , TOP - 2)>'<RIGHT * 2 , TOP + 9), 1, B 'draw box around window 

DIM BUFF(2 * INT( (RIGHT - LEFT 4 7) / 8) • 4) ‘space for buffer 

DEF SEG • &HP999 'segment of RON characters 

' To get a smooth crawl, we must use timed interrupts. However, 

' ON TIMER has a minimum interval of 1 second, which is not fast enough. 

' Ne are forced to use ON PLAY with a song consisting of a single rest. 

PLAY 'MB T138 L32 N9' 'set up 'song' 

ON PLAY(l) GOSUB MOVBIT 'set up timed interrupt 

PLAY ON 'enable timed interrupt 

' A foreground task can be executing here. In this case, the time 
' of day is printed on the screen. 

WHILE INICEY$ - " 

LOCATE 5, 37 
PRINT TIME$ 

WEND 

END 

' Interrupt handler for ON PLAY 

' NOVEIT receives control at regular intervals through the ON play 
* statement. It takes the current image in the window and shifts it 
' right one column. It then adds a new column at the left hand edge. 

' This creates a message that 'crawls' from loft to right. 

NOVElTt 

GET (LEFT, TOP)>(RlGHT - 1, TOP 7), BUFF 'get current image 

PUT (LEFT + I, TOP), BUFF, PSET 'shift image to right 

' A new colusin is added at the left. This is constructed using the 
‘ character pattern table located in ROM at F980:FA6E 

COLUMN - COLUMN + 1 
IP COLUMN - 9 THEN 
COLUMN • 1 

LBTNUH - LETNUM + 1 ‘Start a new latter 

IF LETNUM > LEN(NE68AGE$) THEN LETNUM ■ 1 'wrap around if necessary 

'CM^ute offset into pattern table for the new letter 

OFFSET > &BFA6E '*■ ASC(NID$(M£SSAGE$, LBN(MESSAGE$ ) - LETNUM + 1, 1)) • 8 
END IP 

'copy one column of the pattern into the left edge of the window 
POR ROW • 9 TO 7 

BYTE > OFFSET + ROW 

BIT - (PEER(BTTB) AND 2 * (COLUMN - 1)) 

IF BIT ■ 9 THEN PRESET (LEFT, TOP + ROM) ELSE PSET (LEFT, TOP + ROW) 

NEXT 

PZJIY *NB N0” 'create a new 'song' 

RETURN 


Figure 3: A BASIC example showing how ON PLAY can generate timed interrupts quickly. 


MAGAZINE ■ OC T O B E R M. I 9 8 8 
334 


PC 


PROD I' C' T I V I T Y 


PC's extended character set. This had 
three undesirable side effects. First, the 
rest of the user interface was verx awk- 
ward. I had to use Alt-Zcr/er sequences, 
since I needed all of the Ctrl- and function- 
key sequences for characters. Second, in 
practice, it was hard to reiiK'niber how to 
turn corners and make intersections. 


Third, it hurt my ego every time I sat down 
to a good word-prixessing program w ith a 
proper line-drawing routine. 

Figure 4 illustrates one way to use the 
extended character set to draw lines on the 
semen. The program is strongly table driv- 
en. The array “eonneet" contains most of 
the intelligence about the character set. 


Each element of the table corresponds to 
one of the available line characters. The 
entry describes its appendages — top. 
right, bottom, left. The corresponding piv 
sition in the entry encixics the style of line 
in each section. The styles am 0. no line; I . 
single line; 2. double line. The program 
constructs an image of the character it 


{ NorCi Thia t Turbo 4.1 pro9rAS, but you can conv*rt 

acraanfrow, col) ;■ e; 

It for m ••ally anough. Tbara ara two placaa you hava to 

writatc, *M); 

Chanda, both atarkad with *<*Tr3*i*. Look for that aarkar and 
follow tha roatructiona. } 

END: 

BEGIN <<lrBN} 


drier ; 

(•Tr3*H*To uaa with TT3. coaaaant out tha llna abova and 

writaLni 'Lina Drawing Hade Eaay*); 

UN-CMMnt out tha lina balow*| 

HritaLnt 'Touch i'); 

(• {SR*,C>) •) 

wrltaLn; 

PROGRAM Linabraw; 

writaLnt ' UP' i; 

|•TP3•H*t>alata tha naxt lina for uaa with T?3*) 

MritaLnc LEFT*); 

uses CRT. TURhOJi 

MritaLnc right*); 

CONST 

writaLne donn*); 

rowa • 2S: (seraan araa vartically and horlaentally) 

HritaLOt* 7 - START / stop ERASING'); 

cola • 11; 

WritaLne B > switch LINE STYLE TO OPPOSITE TYPE’); 

WritaLne 9 - START t STOP DRAWING*); 

VAR 

WritaLne Eac - EKIT'); 

CH, CH2 i Char; (charactar raad froat kayboard) 

writaLn; 

acraan i ARRAr[S..3<, l..ai| or Char; {ves it ia tee bi^i) 

WritatJK 'Touch <Entar> to begin*); 

drawing i Soolaan; {trua whila drawing) 

RaadLn; 

Craaa t Roolaan; (trua whila drawing and araaing) 

drier; 

row. col 1 tntagar; (currant acraan location) 

drawing i* True; 

atyla t Xntagar; (lina atyla > 


• • blank, 1 ■ aingla, 3 ■ double) 


holdatyla i Intagarj (hold atyla whila araaing) 

PillChariacraan, SiaaOf (acraan) , '); 

row |B 13; 

PROCEDURC PUT<ftovaB»nt t Intagarii 


(aovaaant la dlraetioa of travail l*>up, 3-right, 3*down, 4-laft} 

atyla t* ij 

TTPC quad B AltRAr[1..41 or char; 

OoToXT(col, row); 

Raad(Ebd. CH); 

(thia array la tha heart of tha technique, for each drawing 

IP (CH - 427) AND KayPraaaad THEN Raad(Ebd, CH3) 

character, it daacribaa the connecting raquiraManta atarting at 


tha top and aoving clockwiaa around it. Thua, vertical aingla 

CH 1- UpCasa(CH); 


IP drawing then 

CONST connect t ARRAyf 4179. . •319} or quad ■ 


(-1414-, 'tail-, -1412-. -sail-, ■•421-, -aair-, 

*R' t IP row > 1 THEN BEGIN put(l); row |B row-1: END; 

■2433-. -2434-, -4432', '3443-, -3441-. '1443', 

*P' t IP row < rowa THEN BEGIN put(3); row ib raw*l; END: 



■ini', 'Wia'. •2134'. •2244', •4224-. '2243', 


‘4233', '3324', '4343'. '3232', '1243', *3141', 




■3l2r. •1213'. '1441'. ••114'. ‘ 

IP Eraaa THEN 

(default charactar, for iNpoaaibla aiatchaa) 

atyla i> holdatyla; 



|- 417941944179419(, 11 ■6434SI1I4I34S > j 


(4179 aingla vertical; 4194 horiiontal; 


4146 double vertical; 4349 horiaontal) 

END: 

VAR c 1 Char: (character found to diaplay) 


hold I quad: (pattern for charactar to find) 

'7' 1 IP atyla <> i then 

FUNCTION checker : Char; j i Integer) i char; 

holdatyla ib atyla; 
atyla i* 4; 

(Raturna tha nunbar of linaa needed to Batch up with tha 

neighboring character C. J la a nuabar fro* 1 to 4 

rapraaanting tha connecting direction) 

END 

ELSE 

StOlN 

BEGIN 

ir (C >• 4179) AMD (C <- 4314) TNtN 

atyla ;• holdatyla; 

check iB connect [c)[]) 

Eraaa )> Falsa; 

CLse check :• ; 

END; 

EMO: 

END (CASE CH) 

ELSE 

BEGIN 

CASE CH OF 

(check all four naighbora) 

437 1 CASE CB3 OP 

hold|l] iB ehaek<scraan(row>l, col), 3); (A) 

‘H- 1 IF row > 1 THEN row iB row-1: 

hold|3| |B chack|Bcraan(row, eol*l), 4); 

'P' t IF row < rowa THEN row ib row*l| 

bold|3] IB chaek(acraan(row«l, col], 1); 

*M* I IP col < cols THEN col IB col*l| 

hold|4] IB chack(acraan(cow, eol-l], 3); 

*E* t IP col > 1 THEM col ;■ col-ll 

holdtBOvaawnt} i- Chr ( acyla«ord( * 4 ' ) ) ; 

END: (ease CH3) 

(required pattern ia built - does any charactar Batch it?) 

'9' i drawing ib True; 

connect ( 4219 1 >> hold; (B) 

END; (CASE CH) 

e f 4179; 

UNTIL (CH B 127) AND (CHS ■ 44); 

HNZLB connact(c| <> hold DO c i* Succcc); 

(If no Batch, uaa default plain lina inataad) 
ir e B 4319 THEN e |B lina[atyle. BovaBant|: 

END. (draw) 


Figure 4: lJ.\EORAW .PAS iUuslralesii melhiidfitr u.\ing the c.MenJctt chartHler set to draw tines an die screen. 
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New dimensions in Bible study. 

^ THE WORD processor 

/^jm ^ The most comprehensive and the 

/n K r most used Bible study program. 

T ^ ■? Version 4 includes the text of the 

' NIV, RSV. K]V or NKJ V Bible for 

\ 1 w just $199.95. You can search 

for any word or text string artd 
^ ^ build indexes to record your study. 

M Our family of products include 

Greek and Hebrew transliterators! 
\ And our add-on products include 

\ ' topical cross references, a personal 

\ . y commentary, a chrorrological 

Bible atrd a chain reference 
system. Our new memory resident 
VERSE TYPIST transfers 
verses to your word processor. 
Our INSTANT ACCESS 
product fttrds any word insundyl 

Bible Research Systems (512)251'7541 

2013 Wells Branch Parkway #304, Austin, Texas 78728 

nxacccitia. 1^ IBM, MSDOS.MkIiiuA. Apple ilProIXX. 









“If it\s electronic mail 
capabilities you're after, 
we recommotfl cc:Mail 
LAN Package!’ 

— /Y ' Edilor’s ( 'hitter AtninI, 
Jtfiir WHS 


No wonder 
PC 


M'ii 



is the best-selling 
E-Mail package for any 
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needs by checking all four neighbors at the 
new location and the direction of move- 
ment. It then searches in the anay “con- 
nect" for this pattern. If it finds the pat- 
tern, it uses the corresponding character. If 
not, it uses a default character. 

Notice that at {A} the four calls to func- 
tion “check" build a possible character 
description for the next character to draw. 
At {B} the program searches the table for a 
match. It puts the item being sought as the 
last entry to guarantee that the search will 
end. If it reaches that last item without an- 
other match, the requited character doesn’t 
exist, and it substitutes a default character. 

The character depends on the line style, 
the neighboring characters, and the direc- 
tion of movement. The program caruiot 
write it until the cursor moves out of the 
screen location. This is not so strange, 
since a pencil doesn't write until it moves 
off the spot it is sitting on. If a line is about 
to meet another and you wish to cross it, 
move ahead and you will get the correct 
crossing character. If you wish to end it on 
the other line, you must move in the direc- 
tion of the other line. You will then get a T. 
To make a comer with a line, move up to 
the end of the line and move in its direc- 
tion. You will get the desired comer. If 
you continue moving straight ahead, you 
will getaT-connection. — Albert C. Chris- 
toph; Ferrtdale, Michigan 

At first glance, it might appear that this 
program is writing directly to video RAM. 
It’s fast enough to suggest that. But actual- 
ly it’s putting characters to the display with 
a simple Write statement and keeping a 
separate map of the display in the array 
“screen". I drew quite a tangled mess on 
the screen, and LINEDRAW handled it 
all.— AfeiVy. Rubenking 


Speak Your Language 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, aixl we’ll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. GB 
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Shhhh. 

Don’t Interrupt. 



Don’t even think of bothering a Mutoh^enci^lotter 
while it’s at work. With pencil capabili^ 
it keeps working longer, turning out immaculate plots 
with remarkable speed and accuracy. 

The quick-loading cartridge holds up to 40 leads, 
enabling extended operation time without stopping and 
reloading. Of course, a wide variety of pens 
can also be used. 

Pencil plotting is also very fast. Up to 44.5 ips and 5.7G 
acceleration is possible with F Series models. 

Another advantage is that the sharp, clean pencE lines 
can be erased and redrawn by hand instantly 
whenever changes occur. 

Only Mutoh offers pencE capabEity. Pencil makes 
aU your plotting neat, fast, and flexible 
-without the bother. 


We’re Giving You a Whole New Line. 


NEW PRODUCT 

The F-910A plotter 

take either pen or pencil 
Resolution of 0 0004‘’ 
Speed of up to 44 Sips 
Accelerates up to 5 7G 
Pen/Vecior Sorting Function 
HP-GL compatible 


MUTOH AMERICA IIMC. 

895 Cambridge Drive. Elk Grove Village. (L 60007 Tel: 312/952-8880, Fax: 31 2/952-8808 
Weetem Ofliee:4683 East La Palma Avenue Suite 505. Anaheim CA. 92807 U S A. Tel: 714/779-2326 


MUTOH EUROPE OmbH. Klosterstrasse 112. 4000 Ousseldorf 1 F R Germany Tel:021l/3613095 Fax:211-362128 


MUTOH INDUSTRIES LTD. 

I 6-1. NaKe-Meguro 4*cho(ne Meguro-ku. Tokyo. 1S3 Japan Tel;t03)760-6111 
MUTOH Tatax:24225750RAMUT J FAX: (03)760-6506 CatXe AddraasiDRAFTERMUTOH 

CIRCLE 373 ON READER SERVICE CARD 




Buying The Right Product A t 



MAGNAVOX $449 

9CM082 14” 

VGA Display 


Boca Research 

Top Hat 128K Expansion 99.00 

B<Karam/AT 0-4MB Card 149.00 

Boca Multi-EGA 169.00 

Bocaram 50/60 Board 1299.00 

DCA 


Irma 2.2 3728 I/O , 


749.00 


Amdek 

Video 210 Amber $89.99 

Video 410 12" A/GAV (ea.) 135.00 

Video 432 PS/2 AA(V VGA. . . . 169.00 
Color 722 Dual Mode RGB. . .449.00 

Color 732 12” PS/2 VGA 499.00 

Magnavox 

7BM623 12” TTL Amber 85.99 

CM8762 14” Comp/RGB 279.00 

9CM053 14” Hi-Res EGA 379.00 

7BM749 14” Flat VGA White. .159.00 

NEC 

1402 Multisync 599.00 

1501 Multisync-Plus 999.00 

2001 Multisync-XL 20” VGA. 2099.00 
Packard Beil 

PB-1272 12” TTL Mono 85.99 

PB-1418F 14” Flat TTL A/G/W. 129.00 

PBI1452 14” RGB Color 239.00 

PB-1422EG 14” Hi-Res EGA. .359.00 

Polarlod 

Palette EGA Plus 2499.00 

Princeton Graphics 

HX-12E 12” EGA 479.00 

Ultrasync 12” VGA 579.00 

Seiko 

CM-1430 14” VGA 639.00 

Zenith 

ZMM-149 4” PS/2 Amber 209.00 

ZCM-1490 14” VGA Ang 699.00 


Eveiex 

EV-159 Ram 3000 99.99 

EV-657 Micro Enhancer II ... . 149.00 
EV-673 Everex Evga /Vlapter. .279.00 

5th Generation 

Logical Connection 256K 399.00 

Hercules 

Color Card 169.00 

In-Color Card 239.00 

Graphics Card Plus 199.00 

IDEAssoclates 

IDE-5251 Emulation Board. . . .579.00 

Intel 

Inboard 386/AT & 386/PC Call 

4020 286 Board W/512K 449.00 

8087 Co-Processor 119.00 

80387-16 Co-Processor 529.00 

NSI 

Small EGA Plus 189.00 

Quadram 

Quad 306-XT PC Upgrade. . . .899.00 
Model-30 Ouadboard PS/2. . . .319.00 

The Complete PC 

Complete Answ. Machine 299.00 

Complete Hand Scanner 219.00 

Tseng Labs 

EVA 480 EGA Adapter 219.00 

Vldeo-7 


VEGA EGA Deluxe Adapter .229.00 


Mi l l ll'l .\( T'lO.N ( AHDS 


AST 

Six Pak Plus 576 149.00 

Advantage/2 PS/2 Board 309.00 

Hot Shot 286 Board 399.00 



VEGA VGA Video Adapter 299.00 

Zuckeiboard 

Monochrome Graphics Card . . . 7999 
AT-Primary Memory Board 99.99 


STORAGE DEVICES 


ATD 

Tandy 20MB Hard Card 499.00 

Everex 

Stream 40 Teak Tara 529.00 

Stream 60-8 Ext. tape-Backup739.00 
Stream 60 PS/2 Tape-Backup1299.00 

Iomega 

5 V 4 ” Mrnoulli Box II 699.00 

Irwin 

110D 10MB XT Tape-Backup. .219.00 
Mlniscribe 

8425 20MB 3%" 40msec 279.00 

3650 40MB 5 V 4 ” 61msec 369.00 

3053 44MB 5V4” 25msec 599.00 

6085 TOMB 5y4” 28m8ec 699.00 

Mountain 

TD-4440 40MB Ext. PS/2 AT. .599.00 

60 MB Mountain Tape 999.00 

Dual 5 V 4 ” Beta Bernoulli. . . .1899.00 
PC-TOO 

TD4000 40MB Tape-Backup . . 349.00 
Plua Development 

20MB Hard Card 599.00 

40MB Hard Card 779.00 

Racore 

Jr. Expansion Chassis 299.00 

Seagate 

ST-225 20MB % Height 249.00 

ST-238 30MB W Height 279.00 

ST-251 40MB ’/r Height 399.00 

ST-251-1 40MB 28ms 499.00 

Sony 

3%' 720K Floppy Drive 8999 

Syagen 

Bridge-File PS/2 360K 249.00 

Bridge-File PS/2 Drive 249.00 

Bridge-Tape 40MB Backup. . .499.00 

Durapak Single 1SMB 999.00 

Smart Image 60MB Int 479.00 

Smart Image 60 Ext. Tape .... 589.00 
QIC-File 60MB Tape 599.00 


BOCA MCA 


Serial/Parallel 




COMPUTER MAIL ORDER 






The Right Price . . . Everyitme! 


COMPUTERS 


AST 

Premium 286 Model-140 Call 

Compaq 

386 Deskpro's & Portables Call 

NEC 

Multispeed EL-2 1499.00 

PC-TOO 

512K 8 MHz 1.2MB 80286. . . .899.00 

Toshiba 


1000, 1100+, 1200, 3120 Laps. . Call 


WYSE 

Model 50, 60 Terminals Call 

Zenith 

8088/286 Lap Tops Call 



ANUnUH 

Lightning 2400 F/l 
2400 Baud Internal 

$189 


MODEMS 


Anchor 

1200 Baud External 119.00 

2400 Band External 169.00 

ATD-Zuckerboard 

1200 Baud Nude '/i-Card 79.99 

Best Products 

Smart 2400 'A-Card w/Sott. .149.00 
Everex 

Evercom 923 1200 Baud Int. . . . 79.99 
Evercom 940 2400 Baud Int. . . 179.00 

Hayes 

Smartmodem 1200 Ext 289.00 

Smartmodem 2400 Ext 439.00 

Intel 

PS/2 2400B Internal 319.00 

Practical Peripherals 

1200 Baud Int 79.99 

2400 Baud Stand Alone 189.00 

Macintosh 2400SA 239.00 

U.S. Robotics 

2400 Baud Direct Int 179.00 

2400 Baud Direct Ext 199.00 



PRINTERS 


Brother 

M-1509 180cps, 132 col 389.00 

HR-40 40cps, Daisywheel .... 669.00 
FAX-100 Fascimile Machine. . .979.00 

Canon 

PC-25 Personal Copier 949.00 

Citizen 

Premier-35 35cps, Dalsywhi. . . 549.00 

Epson 

LX-800 150cps, 80 col 189.00 

FX-850 264cps, 80 col Call 

FX-1050 264cps, 132 col Call 

LQ-500 180cps, 24-Wlre Call 

LO-850 330cps, 80 col Call 

LO-1050 330cps, 24-Pin Call 

LC3-2550 500cps, 24-Pin New 

NEC 

P2200 Pinwriter 24-Wire 379.00 

P5200 24-Pin 265cps 599.00 

P5300 24-Pin 132 column .... 799.00 
LC-890 Postscript Laser 3595.00 

Okidata 

ML-320 80 col. 300cps 379.00 

ML-292 80 col. 240cps 389.00 

ML-390 24-Wire 270cps 519.00 

ML-293 132 col. 240cps 529.00 

ML-393 24-Wire 450cps 999.00 

Panasonic 

KX-P1091i 194cps, 80 COl 209.00 

KX-P1595 240cps, 132 COl 479.00 

KX-P1524 24 wire, 132 col. . . .599.00 
Sharp 

FO-420 Facsimile Machine. . .1599.00 
Star MIcronics 

NX-1000 140cps, 80 col 179.00 

NX-15 120cps, 132 col 329.00 

Toshiba 

P321-SL 216cps, 24-Wire 499.00 

P351-SX 300cps, 24-Wire 999.00 


SOFTWARE 


Aldus 

Pagemaker Ver. 3.0 569.00 

Ashton Tate 

d-base 111+ 389.00 

Borland 

Quattro 169.00 

Central Point 

PC Option Board Deluxe 129.00 

Computer Associates 

Accpac Easy Accounting 79.99 


IMSI 


Page Perfect 
Desktop 
Publishing 


^ $ 249.00 


Fox Software 

Fox Base+ Development 219.00 

5th Generation 

Fastback Plus 8999 

IMSI 

Optimouse w/Dr. Halo 79.99 

L^ltach 

Hi-Res Buss Mouse 99.99 

Lotus Development 

Lotus 1-2-3 299.00 

Meca 

Managing Your Money 119.00 

MicrorIm 

R:Base For DOS 499.00 

Microsoft 

Microsoft Mouse Bus/Ser 109.00 

Peachtree 

Complete Accounting 169.00 

PFS 

First Choice 2.0 99.99 

Professional Write 129.00 

PCSG 

Lucid 3.0 Spreadsheet 109.00 

Word Perfect Corp. 

Word Perfect 5.0 249.00 

Xerox 

Ventura Publisher 1.1 519.00 


In the U.S.A. and in Canada circle t83 on reader service card 


Call toll-free: 1-800-233-8950. 

Outside the U.S.A. call 717-327-9575, Fax 717-327-1217 MIWIC 

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 101 Reighard Ave., Dept. B1, Williamsport, PA 17701 


Over 350.000 SAnSFIED CUSTOMERS • ALL MAJOR CREDIT CARDS ACEPTED • CREDIT CAROS ARE NOT CHARGED UNTIL WE SHIE 


POLICY; Add 3% (minimum $700) shipping and handling. Larger shipments may require additonal charges. Personal and company checks require 3 weeks to • 
clear. For faster delivery, use your credit card or send cashier’s check or bank money order. Credit cards are not charged until we ship. Pennsylvania residents 
add 6% sales tax. All prices are U.S.A. prices and are subject to change, and all items are subject to availability. Defective software will be replaced with the 
same Hern only. Hardware wilt be replaced or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibili- 
ty Alt sales are final and returned shipments are subject to a restocking fee. We are not responsible tor typographic or phMographic errors. B109 






INTENSE COMPETinON HAS AW 
OF BRINGING OUT THE BEST 



PowerMac 

lock 

( UNLOCK : 


In the computer industn; mamilacturers liglit 
to make tlieir machines taster, tnendlier, and more 
powertiil than ecen lxxly eLse’s. But ;is you may 
ii;i\e noticcxl, the most successkil competitors build 
their s\'stems tiround tlie same chip: Intel’s 386” 
microprcK'essor. 

Winy htis this one chip become the common 
denomintitor in computing? Not just because it 


gives their machines bkizing perlbmituice. But 
because it’s llilh' compatible with the broadest 
range of softwttre avtiilable ttxlay 
And tomorrow. 

So before you buy a new' machine, make sure 
it has our 386 chip inside. After all, if these major 
companies wouldn’t tr\' to compete without it, 
w'hy should you? 


tf a iradenuric of loirl Cutptntk n. 0 19W Ifud Gipcntitin 


iny 

CIRCLE 510 ON READER SERVICE CARD 
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PC TUTOR 



Every time you use the CLS command, DOS sifts through a bewildering array of information. 
Here’s a peek behind the scenes of how COMMAND.COM clears the screen. 


How the DOS CLS command 
handles various displays 

The DOS command CLS (CLear Screen) 
may appear to perform a simple task: clear- 
ing the screen. But the portion of COM- 
MAND.COM responsible for implement- 
ing CLS must function within many very 
different environments: text modes, 
graphics modes, redirected output, and 
user-installable device drivers. E^h situa- 
tion must be handled differently, some- 
times producing unexpected results. 

The logic of the CLS command hasn't 
been documented, but it may be divined by 
disassembling COMMAND.COM and 
examining the assembly code instructions 
directly. I’ll leave the explanation of how 
the disassembly of COMMAND.COM is 
done for another column and concentrate 
on describing the CLS process. But fust, 
here's some background information we'll 
need to understand the final puzzle. 

File handles DOS provides many 
methods for transferring data to and from 
disk files and devices. In one method, we 
pass the filename to IX)S and receive, in 
return , a 1 6-bit number that uniquely iden- 
tifies that specific file or device. This num- 
ber, which may then be used as a short- 
hand version of the file or device name, is 
termed a file handle. 

So, for example, we might pass DOS 
the filename C:\TUTOR.TXT and receive 
as the file handle the number 6. Then, to 
read the file, we would simply say “read 
from handle 6." DOS would remember 


the filename for us. The BASIC statement 
OPEN “TUTOR.TXT” AS #6 uses the 
same type of correspondence between a 
filename and a number. File handles can 
refer either to a disk file or to a device, 
such as a printer (LPTI :). 

A complete discussion of the mechan- 
ics of using file handies isn't needed to un- 
derstand CLS. What is important to know 
is that five file handles are designated by 
DOS to have standard, default assign- 
ments. The handles are numbered 0 
through 4, and their usage and default as- 
signments are given in the table shown as 
Figure I . The file handle we'll keep our 
eye on is I , STDOUT. The file or ttevice 
pointed to by this handle indicates where 
DOS screen output is sent: this is normally 
the active video display. 

CLS INTERNAIS Let's assume we've 
gotten past the point where COMMAND 
.COM decides that CLS is an internal 
command and branches to the subroutine 
responsible for clearing the screen. Figure 
2 contains a source code listing, complete 
with comments, of the portion of COM- 
MAND.COM that implements the CLS 
command. 

First, a call is made to the IX)S function 
44h. This complex function, called I/O 
Control for Devices (lOCTL), lets pro- 
grams determine information about a de- 
vice driver rather than just exchange char- 
acters. The proper subhinctions of lOCTL 
can determine if a drive is removable, for- 
mat logical tracks, and determine if a file 
handle points to a disk file or a device. This 
last property is used by CLS. 


lOCTL is called with AX=4400h and 
BX= I to request the status of the device 
assigned to file handle I . The function re- 
turns the device information as 16 one-bit 
flags in the DX register. The meaning of 
each bit is shown in Figure 3. To test if a 
particular bit is set, the TEST instruction is 
used. This instruction sets the 8088 flags 
as if an AND had been performed but 
doesn't change the data. In the code list- 
ing, the result of TESTing the DL register 
with 80h will be 0 unless bit 7 is I . 

Bit 7 (ISDEV) is 0 if the file handle re- 
fers to a disk file, and 1 otherwise. If 
STDOUT refers to a file, the result of the 
test will be 0. Consequently, the code will 
branch to LI3I0 and execute the routine 
that sends the ANSI sequence to clear the 
screen to STDOUT. You can prove this to 
yourself by executing the command 


CLS 

> ANSICLS 

standard File Handles 

Ft* 

handt 

U«g» (default asalgnmanl) 

0 

Standard input (CON;— keyt)oard) 

1 Standard output (CON:— saeen) 

2 

standard error (CON:— screen) 

3 

Standard auxiKaiy (AUX: or COMi :) 

4 

Standard printer (PRN; or LPT 1 :) 



Figure 1 : The five standard devices and their 
default file handles. 
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CLS SUB 12B7i 




MOV 

AI],0P 

7 Gat video noda fn 

NOV 

BZ,1 

;rll« bandl* (STOOUT) 


INT 

10 

7 gives colusuis in AB 

MOV 

AX, 4400 

;G«t dttTlcs data 


NOV 

DL,AB 

7 Nova to DL 

ZRT 

21 



DEC 

DL 

7 Convert to zero based 

TEST 

DL,80 

;If not a davlca 


MOV 

DH,19 

7 Claar rows from zero to 25 

Jl 

L1310 

i UB« ANSI ■equenc* 




7 * Mote that this is an 

TEST 

DL,10 

Mnarkad raaarvad) 




7 error in DOS 3.1. Should 

Jl 

L1310 

) (uaas ANSI aa wall) 




7 be 0-24 (18h) . 

MOV 

AX,3529 

)Gat vactor for INT 29h 


XOR 

AX, AX 

7AI,>0. Entire window 

IHT 

21 

; tba fast CM intarrupt 


NOV 

CX,AX 

7 CX« 0 . Upper rov/left col 

NOV 

DX,E 8 

}6a7a aagMnt in DX 


NOV 

BX,700 

7 Clear to gray on black 

NOV 

AX, 3520 

)Gat vactor for INT 20h 


NOV 

AH , 6 

tScroll window function 

INT 

21 

} tha taminata vactor 


INT 

10 

7 Thru BIOS 

NOV 

AX,E 8 

;Mova aagnant to AX 


XOR 

DX,DX 

7 Row 0 Col 0 

CMP 

DX,AX 

tConpara than 


NOV 

BB,0 

7 Page 0 

JA 

L1310 

;Junp if Int 29h highar 


HOV 

AH, 2 

iPositien cursor 



} than 20 h maaning a naw 


INT 

10 

7 Thru BIOS 



; CON drivar has IMan loaded 


RET NEAR 


NOV 

AB,0P 

tCat video mode fn 





INT 

10 

; Thru BIOS 

L1310I 

NOV 

SI, OFFSET L39e7 

7 AN 8 I CLS string 

CKP 

AL,3 

;If text nodes 0-3 


LOOSB 


7 Gat length 

JBE 

L12EC 

t juiip 


KOV 

CL,AL 

7 Put count in cx 

CMP 

AL,7 

;Or text node 7 


XOR 

CH,CH 


JS 

L12EC 

i Juep 


NOV 

A 8,6 

7 DOS direct I/O fn 

MOV 

AB,9 

7 Sat to Sana video node 

L131AI 

LODSB 


7 Get char 

INT 

10 

7 to clear graphics screen 


NOV 

DL,AL 

7 and display it 

RET NEAR 



INT 

21 






LOOP 

L131A 

7 L 00 P until done 

L12ECt MOV 

AH,0BB 

7 Sat color palette 


RET NEAR 

XOR 

BX,BX 

7 Border to black 





IHT 

10 

7 Thru BIOS 

L3987 

DB 

4,1BR. ' [2J' 

7 The ANSI CLS string 


Figure 2: A disassembled source listing for the portion of COMMAND.COM invoked by the CLS command. 


The file will contain the four characters 
Escl2J, where Esc represents the ASCII 
character with a value of 27 ( 1 Bh). If AN- 
SI. SYS isn't loaded, you can examine the 
file with the command 

TYPE ANSICLS 

The Esc character will be displayed as a 
small left-pointing arrow. If you have the 
ANSI driver loaded, however, it will inter- 
cept the characters (before they get to the 
screen) and simply clear the screen. 

Bit 4 of the device status word is simi- 
larly tested. This bit is consistently marked 


RESERVED in all IBM and Microsoft 
documentation. The real name for this bit 
is SPECL (special); it indicates that the de- 
vice driver contains an interrupt 29h han- 
dler. (But don’t bother to look it up; Micro- 
soft forgot to document this, too.) 

Interrupt 29h, the Fast HO or most-fa- 
vored driver interrupt, is used to commu- 
nicate directly with the screen device driv- 
er for rapid output. If the SPECL bit is set 
in the device status word, the ANSI se- 
quence is sent to clear the screen. 

As a final test for a substitute screen 
driver, COMMAND compares the seg- 


ments of the vectors for interrupt 20h (ter- 
minate program) and interrupt 29h (the un- 
documented screen I/O handler). The 
vector for interrupt 20h is used to hold the 
address where control is returned when a 
program terminates; this is usually located 
inside the resident portion of COM- 
MAND. If the segment for interrupt 29h 
indicates that a new handler has been high- 
er in memory, the ANSI sequence is sent. 

STANDARD VIDEO If all these tests 
fail, COMMAND assumes that a standard 
video adapter is being used. The video 


Device Driver Status Word Encoding 


BUPotHlon 


Cm>1lf RE8(re»«vwl) 

EOF.O 

SPECL >1 

1 

ISNULsI 

devtoecan 

Hand of 

It Intarrupt 

iff null 

pFOOMS 

fils on 

29h 

dtvlco 

control 

input 

handisr 


strings 


Installsd 



ISCiN>1 

tfconaolaln 

(toyboard) 


RES 


I30EV.1 BINARY>1 ISCLKmI ISCOTmI 
Ifdavlc*, MlnUnary Heiack Heonaola 
OHtH* mod* davic* out 

(acraan) 


Figure 3: The decoding of each bit in the device driver status word returned by the lOCTL Get Device Information Call. 
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When it comes to the 100-meter butterfly, 
Jim McKinney might not grab the gold this 
year. But if they gave medals for competitive 
spirit, he’d be tough to beat. 

Jim’s a 3M research scientist. And he’s part 
of the team that works flat-out to give you 
technological breakthroughs in all our data 
storage products. Including diskettes. 


CIM SttJSCMO 

CIRCLE 273 ON R[ AOl.R SERVIC E CARO 


data cartridges, and computer tape. 

And we’re proud to be the official data storage 
products of the 1988 Olympics. Because we 
know how good it feels to compete. And to win. 
For more information about 3M data 
storage products, call 1-800-888-1889, 
Extension 50. 


SupiRirting 
the (In-iim. 






puah-buttonea^ 


DIRECT ACCESS. The leading menu system for 
hard disk management. 


IRECT ACCESS is to 
your software what a 
jukebox is to reconfs. Both are 
iun and easy to use Simply 
choose a tide from an organized 
listing, push a button and play 
your selection. 



DIRECT ACCESS lets you hop 
over complicated DOS com- 
mands, reduces ermrs, provides 
complete usage tracking, end 
secures your data with pass- 
word protection. 



• iMOMlKMafiMmiM IMCIlCaSSpM 
OWCIWlwriWwHWO— 


DIRECT ACCESS tops all the 
national best seller charts-it's 
the ultimate menu system for 
hard disk management. Therds 
no easier, faster or more or- 
ganized way to play your 
software 

Also available DIRECT NET, 
the single keystroke network 
menu system. 


~ M for the 
name of the 

DELTA t^’test 
mawolOGY 

mBiomu. 

1 - 800-242 6368 
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1621 \Afestgate Road, Eau Claire, Wl 54703, (715) 832-7575, PAX (715) 832-0700 


FOR RETAILERS ONLY; 



BECAUSE YOU 
SEILONE 
OF THESE... 


YOU SHOULD SEIL THIS 


• • • 



Bring PC MAGAZINE, the “silent salesman" into your store and provide your 
customers with dearly written comparative reviews ol the hardware and soft- 
ware you carryl 

Kreiwledgeable PC users turn to PC MAGAZINE 22 times a year for in-depth 

evaluations conducted by PC Labs, 
our independent product testing laboratory. 

Increase the sales of your inventory 
and earn additional pro^ with PC 
MAGAZINE. For more information on 
how you can sell the profit leader, call 
(212)503-5331 or write: 

Chris Cherry— Retail Sales 
Representative 

Ziff-Oavis Publishing Company 
One Park Avenue 
New York, NY 10016 
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mode is retrieved with a BIOS function. If 
the active video adapter is not in one of the 
color text modes (0 through 3) or the 
monochrome text mode (7), then it is as- 
sumed to be in a graphics mode. Clearing 
the screen is accomplished by resetting the 
video mode to the same value that reinitia- 
lizes video memory. 

If you’ve wondered why any colors you 
set in DOS disappear when you type CLS, 
the code at label L 1 2EC should provide an 
explanation. To clear a text mode, fust the 
border is reset to black. Then, to calculate 
the size of the area to clear, the number of 
columns on the screen is retrieved with a 
BIOS function. But the number of rows is 
hard-coded as a constant. This is terrible 
progranuning practice and is the reason 
CLS doesn’t work in the 43-line mode of 
the EGA. In addition, in DOS 3.1. the 
number is wrong! The BIOS numbers 
rows starting with 0. So the maximum row 
number on a screen with 25 rows is 24 
(18h). A mistake in the code causes an ex- 
tra line to be erased. This will cause prob- 
lems if you’re working with more than one 
video page. 

When the screen size is established, the 
color is set to Microsoft’s standard gray on 
black, and the screen is cleared. Finely, 
the cursor is positioned in the upper-left- 
hand comer, and CLS is fmished. 

The CLS command is a wonderful ex- 
ample of how a seemingly simple 
task — clearing the screen — can become 
quite complicated to implement. Far from 
being ungracious, this example shows 
how handling varying environments is 
simply a matter of getting the conea infor- 
mation to operate with. Fortunately, DOS 
handles the details, and the code is never 
too complicated to understand. 


Ask the PC Tutor 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We’re sorry, but we cannot answer ques- 
tions personally. [19 
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AccountMate- 

Business Accounting Software. 
BeSi^ed for Change. _ 





^ccounlMale' accuunlinf; 

[ software offers you one feature 
Lyour business simply can’t 
afford to overlook Flexibility 
AccountMate's free dBASE* source 
code gives you the option to 
customize your program to create 
precise solutions to your needs 
Use our full-featured accounting 
pntgrams as they are, or modify 
them to perform the speciflc tasks your business needs 



Put the potcer of 
AccountMatr to 
uork /or you. 


AccountMate grows right along with your busi 
ness AccountMate modules can integrate or stand 
alone Add on modules as you need them Modify a 
program to produce the exact features you need to 
properly and precisely track the operations of your 
business AccountMate is designed especially for 
customization, tou'll never be locked into an inflexible 
software choice. 


Authorized AccountMate oHisullants throughout 
the US. and Canada will make modifications for you if 
you are unfamiliar with dBASE Our Clipper™ compiled 
version runs without dBASE 


Find out loday how produaive you can be with 
the software solution that's designed for change 


"All easy-lo-mn. full-fealurrd system irllb 
excellent documentation and performance. ’ ’ 

PC Mmgmxine 


iccMKiHalc 


* UcMMUlnritakk 


•fitKhBiKOf4rr 


•Payroll 

• Fand 

• TiMe a ■mint 

• (onaotMaiH U4grf 


* kan«fariMrtn( 
IfiAtntary Casirv 

• TMitoi 

• Tnuwfarawr 

* fkankdak 


'tcitmmtndr 


800 - 877-8896 
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Intelligent Micro Systems 

1633 Babcock, Suite 424 
r - - 4 -1 - T rjnnan 



^ 1 

♦4 ■ 
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GREAF BUYS ON AF XT ADO-tlNS 


-mL 


To Order 
CallToU-Free: 

800-777-7757 

Mon.-Fri. 8«inv9pm CST 
Sat. 9am-5pin CST 

For Customer Support: 
800-288-2123 

Mon.-Fri. 8am-7pm CST 


rO Boards 
RwAT*" •tf’fuldnd 
parall«lpi>rt8 $59 

h.»rPC XT*; m.tuI. 
paralld. |>i>rtN$65 


IMS-286/12MHZ 

Base System 


$1145 


Team spirit, that's what it's ali about at Intelligent 
Micro Systems. In fact, it's what separates IMS 
as a pro among all the nxikie computer sup- 
pliers piipping up across the countr>’. "It's the 
same spirit that I trv’ to share with my little 
leaguers," remarks T.W. Dillo, "The spirit that 
puUs the team tcigether for a winning pla\'" 

''Ewr>' morning when those toll-free lines light 
up it's just as exciting as when the lights came 
on at VVriglev’ field," asserts T.W. "Every IMS 
plawr is ivarmed up. ready to go to bat, ready to 
go extra innings to make sure your IMS sv'stem 
is a hit and error-free." 

And to make sure that you aren’t thremm any 
curves after the sale. T.W. backs up each pur- 
chase with his xx’orld famous 30-dav monev' back 
guarantee and one war of technical support. 

With ail IMS sys/rm, yuu 'rr a thousand. 


INTELLIGENT BUYERS shop for superior products and superior 
value. All of our products come with a one-year limited warranty, 
one war of technical phone support, and a 30-day mone\'-back 
guarantee (does not include freight). We do not charge you for 
UPS ground shipping within the continental United States, or 
for buying with your credit card. Intelligent Micro Systems is 
The Intelligent Choice. 

Prices sufifect to chan^. S(>ftuvrr is itoii-nfyndaNr. 

Texas rrsidents please add 8% sales tax. Arizona residentspleaseadd7^%sale$tax. 
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• 80286 pnicessor running ♦ 2lX)-watt power supply 

at IZNIHz, /em wail states, • F.nhanced. 101-kev’ Iwv board 
sxvilch-seleclabk* to 6MI W • Illustrated installation and 

•1MB RAM operations manual 

• 1.2MB diskette drivx* • Clivk calendar with batten,’ 

• Dual diskette drive backup 

fixed disk contmller 

Base Sv'stem with Monographk' Card and Monitor $1275 

• With -RIMB Seagate (2Hms) $1695 

• With TOMB MiniScribe (28m.s) $1925 

Upgrade to EGA bv' adding $350 to moni>graphics system prices! 


IMS-286/lOMHz 

Base System Ip -737x5 

• 80286 pnxressor running at • 200-watt ptnwr supply 

lOMH/, switch-selectaWe to • Enhanced, lOI-kev’ kev board 
6MH/ • Illustrated installation and 

• 512KB R;\M operatk>ns manual 

• 1.2MB diskette drive • Oivk calendar with battery 

• Dual diskette drivx' backup 

fixed disk contniUer 

Base Sv'stem with Monographic Card and Monitor $1 125 

• With -lOMB Seagate (28ms) $1545 

• With TOMB MiniScribe (28ms) $1775 

Upgrade to EGA ty* adding $350 to monographics sv'stem prices! 


IMS-88/lOMHz 

Base System 

• 8088 pnxx‘ssor running at • Diskette drive conln>Uer 

lOMUz, switchable to ♦ 150-watt power supply 

4.77MH/ • Enhanced, 101-kev' kev'bv>ard 

• 640KB RA.M • Illustrated installatk)n and 

• 360KB diskette drive operations manual 

Base Sv'stem with Mi>nographic Card and Monitor $725 

• With 20MB MiniScribe (foms) $91^ 

• With 40MB MiniScribe (61ms) $1095 

Upgrade to EGA bv' adding $350 to n>i>nographics sv'stem prices! 


Diskette Drives 
XlKBor1.2MBdiskiitf 
dnw to enhance >x>ur 
'►x'stem 

ViOKB $99 

1 1MB $109 


pnceof 

$24 


Eari \V4,*a\er 
Baseball ty 
Ekx'tntnic Arte 
giYX-s yxnj all the 
haid-hiHing 
actk>n hetxvwn 
the Knil lines 
Get tl mno m 
time |l»f the 
Vivid Senes at 
an unheatahle 


Multifunction 

Cards 

R>r AT OKB expandaHe 
to ] «^MB. si>na! and 
parallel ports $1 10 

R*rK'XT. .W4KB. serial, 
parallel, game ports, and 
ckxk calendar with 
battery backup $199 


Math Coprocessors 
80287-8 math 
copn>cess*>r 
80287-10 math 
coprocessor 


$269 

$329 


1200 Baud 
Internal Modem 
With communications 
software 


Mice 

Uijptech* SenaJ Mouse 
pngrammable. three 
buttons . . $79 

Micrvisott* Bus Mouse 
mechanical mouse 
$69 indudes bus interface $119 
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If You CouM Input Anything Into Your Computer 
\ ■•^Instantly.Without Using The 
Ko'board.'^uld It Your Life Easier? 
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Introducing DeskScan 2000. 
The affordable scanner 
ffomChinon. 


n 
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Chinon’s unique new scanner could change for- 
ever the way you use your computer. With OCR software, it 
scans, digitizes and inputs text into your computer so that 
you can edit it with almost any word processing software. 
That means no more retyping of documents. Just think 
how much time that could save you and your staffl 

DeskScan 2000 also scans images, so that you 
can input graphics too. Then you can manipulate these 
images with desktop publishing or graphics software. 

Best of all, DeskScan 2000 is much lower priced 
than most effective scanners. That means it's finally cost- 
effective to put a scanner on every PC user’s desk. 

DeskScan's unique overhead scanning design 
means that you no longer have to separate pages from 
documents to feed them through a scanner. The document 
stays still while the scanning head “reads” the page. And 
the unit automatically adjusts for room lighting levels. 

Scanners aren’t just for desktop publishing any 
more. DeskScan 2000 becomes an economical FAX, with the 
simple addition of an inexpensive add-in board. Chinon sells 


this exciting option and 
others in package com- 
binations of bundled 
hardware and software— 
so that you have an af- 
fordable way of getting 
started with your 
scanner right away. 

So see for your- 
self what DeskScan 2000 
can do for you. Call TOLL- 
FREE 1-800441-0222 
TODAY for the DeskScan 
2000 dealer nearest you. 



CHINON 


Chinon America, Inc, 660 Maple Ave., Torrance, CA 90503 
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Matching the screen and printer drivers to the workstation configuration using the DOS 

environment variable; networking a small office; discovering the spark gap on 3Com cards. 


Spark gaps on 3Com LAN cards 
protect chips from stray high 
voltage 

If you are so smart about LANs, tell me 
why the little capacitors on the connectors 
on all of my 3Com 3C501 carrls have little 
slits in them. I almost sent a card back as 
defective until I saw that they all looked 
this way. — Vernon Williams; Manhattan 
Beach, California 

You found the 3Com high-voltage spark 
gap! This little slice of air is designed spe- 
cifically to let stray high voltage jump to 
the ground instead of burning up the com- 
ponents. The spark gap protects parts such 
as the RF bypass capacitors and signal 
transformers by limiting the maximum 
voltage that can appear across them to 
something less than their own breakdown 
voltage. Hopefully, any stray high voltage 
imposed on the cable by contact with pow- 
er lines, static, lightning, or other prob- 
lems will Jump the spark gap instead of 
burning holes in the chips. 


Networking a small office with a 
small LAN for a small cost 

We have a small office with four IBM PC 
ATs. We use a Giltronics auto-sensing pe- 
ripheral-sharing device to share two plot- 
ters, and we are happy with the arrange- 
ment. The software firm that supplies our 
engineering package has a new version 
that makes it beneficial to give everyone 


access to our two databases: inventory and 
accounting data. 

However, both my local contact for 
computer products and the software fum 
tell me that we must spend between 
$10,000 and $15,000 for a network soft- 
ware setup, an AT clone for a server, wir- 
ing, and training. Are there any other op- 
tions available to us that allow all four 
computers to share the two data files? We 
don’t need a network system to share peri- 
pherals; we don’t have a computer to dedi- 
cate to the server role; and we don’t want to 
hurt the number-crunching abilities of our 
existing computers. 

What do we do? — Jeff Burger; Cham- 
plin, Minnesota 

Although giving simultaneous access to 
the same data files isn’t easy, it needn’t be 
that expensive, either. Some of the LAN 
packages available today are easy to install' 
and don’t require formal training. Since 
you use your ATs heavily, you might want 
to buy a clone to use primarily as a server, 
keeping it available for use as a word pro- 
cessor and a spare workstation as well . 

T wo networks now compete for the sta- 
tus of “favorite low-cost LAN” around 
here. Both keep the impact on your RAM 
to a minimum. The fust is LANtastic (see 
“A Field Guide to LAN Operating Sys- 
tems" in the June 14, 1988, issue) from 
Artisoft. The second is Simple-Net from 
Simple-Net Systems. You should plan to 
spettd $200 to $300 per node. 

If you are comfortable with DOS and 
know how to create a batch file, you can 
easily install and maintain either system. 


For more information contact: 

Artisoft Inc., 3550 N. 1st Ave., #330, 
Tucson, AZ 85719; (602) 293-6363. 
Simple-Net Systems, 545 W. Lambert 
Rd., Suite A, Brea, CA 92621; (714) 526- 
5151. 


A clever way to call the right 
application program drivers using a 
DOS environment variahle 

Your readers have presented a couple of 
different ways to match the screen and 
printer drivers to the workstation configu- 
radon. One method called a BASIC pro- 
gram and another method used NetWare's 
P_STATION variable to map different 
subdirectories for different stations. A 
simpler method is to use the DOS environ- 
ment space. 

First, you must set a DOS environment 
variable (SCR, in this example) through 
the station’s AUTOEXEC.BAT file or the 
NetWare log-in script commands. 

In a DOS batch file, you might include 
the command 

SET SCR=COLOR 

In NetWare, you can use the IF P_STA- 
TION command to set the environment 
variable to the appropriate value: 

IF P_STATION-10095ABI9e6B SET SCR=COLOR 

You should substimte the correct number 
of your network card and driver for the 
variables in this example. 

Then you call the program through a 
batch file or the NetWare menus, using the 
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same entry for every station: 

LOTUS %SCR% 

This trick limits the amount of customi- 
zation you have to do. — Bruce Hough: 
Markham, Ontario, Canada 

This hint makes good use of the IX)S en- 
vironment feature. The percent signs 
around SCR tell DOS to substitute the val- 
ue of the environmental factor SCR, pass it 
to the program, and work only inside batch 
files. 


Productivity Tip 

RS-232C connectors are classified as Data 
Terminal Equipment (DTE) or Data Com- 
munications Equipment (DCE). The types 
of connectors determine how the cable be- 
tween them is wired. The wires on pins 
two and three must be reversed in the cable 


if the connection is between two connec- 
tors of the same type. This often is called a 
null modem cable. If the connectors at 
each end are of a different type, then the 
data lines go from pin 2 to pin 2 and from 
pin 3 to pin 3. 


DOS restrictions of the length of a 
filename limit the usefulness of 
LOG.BAT 

"Creating a User Log” in the May 17, 
1988, issue's Connectivity Clinic showed 
how to capture user statistics. But the sam- 
ple string is too long. The total number of 
characters passed to DOS (after the % 
signs in the batch file are evaluated and 
counting everything between the double 
quotes) is 14. In the example shown here, 
the LOGIN-NAME can be only seven 
characters long. — Doug Fricke: Tampa, 
Florida 


The referenced contribution gave several 
examples of the kinds of data you can get 
from NetWare. However, it can’t work if 
you overload the string with too many 
characters! 


Network Your Questions 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we’ll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 
sure to use Derfler’ s box named CON- 
NECnriVrTY CLINIC). iE 


Compact Disk Products, Inc. 


CD ROM/WORM 


, ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 


/NFRODUCrORF OFFERS 


I choice of; 

I - McGraw Ki SciencB and ^chncai Reference Set ... . $895 

- Grofep Efectportc Encyclopedia 5395 

i - Microsoft Bodc^elf $895 

■ - PG5G [irary [Psks 1 - tJOCD $095 

Octaonery , , PI^, $9® 

m Comstock Stock Photography On CD . . . i^iavi , , , $445 

" Educorp Rifc DorranSTareware for the Mac I?T3?] $249 

The New Grolier Electronic Encydooedia S359 

McGrw H or BocMwlf or PGSG $269 

The Bbfe Lbrary $495 

KrieOUvner Ercycbpede of ChemcS 'fechnoiOQy $845 

Registry Maes Spectra Data $2655 

Ge oviaon US. Atte and Mapmeter $795 

irOLL FREE ORDER LWE ■ 800-kCGABrTe (634-229801 

Htachi -6035 Externa CD-ROM Drive with Audio $729 

'CC^S with Oigita Audio Output $1229 

Hitachi 3500S htema V2 Height CD-ROM Drive vM^Audb . . $719 

Maxtor BOD MB WORM Drive $3799 

Dptotech LaserPark 400 MB WORM Drive $2799 

PortaOe 2B6 with CD-ROM Oive $3^ 

CO-PiSy Ptx>-a> utity tnac pemcs tsei* to db* d axlo QDs (t Hcsn ■ 

wit KrtBCfcie dPws OuQuc to resjdxrvs x antfer ■ 

CD-Play€a(THier isn^l Sare leauresas GD-PBy [&e tOe ccicv to rH^e tao I 
CD ard ODD l)et»een Owm H 

LQTAudCrie (SKI AxoTBtctfy creates datsaae recxds of d lor ajdo CDs I 

rv Y AJdws to stxe s xeferml Hat aeofnce (x eacft ddu H 

^|_J AjtoTwU; recDQniur of CDs. Oeates O&se carrfBctje recxds m 

Carped; » Procicts ^ 3 , •iTERMArioiiAL orders 

^ Yrr?^^frT« SubscfkBtkm to 1. ^ SPECIAIJY i 

COROMRevtoW' Xustreilan Aqent: KEWTCL 

owter. ov«f 145 Cotham Tld 

K»». VIceoPli 3101 

QjTpJBerve 7553C1,?V1 Tel. (031 017-5933 




UK£ THE SPEED 
OF LIGHT 



WfKtil 

And di^'s 00 idle boast Get tbe fasiesi laser 
printing for PostScript files or Vrntun. PageMaker and 
Windows ducumenu 

The ConoDesk 6000 mcludes 5S i\BtScripi-compatd>lc 
t>’pe£aces with all 228 characters for Ventura and PageMaker 

Sinipl)' in.stall the ConoDesk 6000 in your AT or to 
enhance the speed of the HP Series 11. 

The ConoDesk 6000 solution certified 
KistScripi -compatible; and h's 
simply the fiistcst 


lo8U2 Auon Street, Irvuw, CA 92714 Telephone (714) 474-118B 
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\\fed(xlthav€an 
athletic departnient,but 
our gradufe ^ a jun^ 
ai e\o}oie in their fido. 



Microsoft Uiiversity brings the institution of 
higher learning to an even higherplane.It’saplace 
where programmers and developers learn about 
Microsoft systems software straight from the 
source: frominstructors with firsftiand knowledge 
of what drives Miaosoft systems software. 

Our instructors take you through intense, 
hands-oncouisesthatconcentratecaithede\^op- 
mentofMicrDsoft‘OS/2 and Microsoft Windows 
applicatims. 

You gain insight and expertise writing software 
in environments such as 08/2, MS 05/2 
LAN Manager and MS OS/2 Resentaticn Man- 
ager. As well as Microsoft Wmdows/286 and 
Windows/386. 

Courses take place in a lab setting so you not 
only learn theory, ycu also gain practici erqreri- 
ence by actually writing software. And courses are 
offered for difi^t le\^ of expertise. 

To receive more informaticm and a copy of the 
Microsoft Ifoiversily catalog, call 206-882-8080! 
And if you or team cannot attend classes at 

one ofourfedbties, be sure to askabout our on-site 
customer training progiam or video training 
course that is avaMrle. 

Either way, we’re goi^ to make sure you learn 
the nuts and bolts of Microsoft systems. So you 
can make great leaps in your field. 

MKiosoftlMversity' 


C 1988 Microsoft Qrpontkn. AS limits merved. Mknaoft,t)uMiaosc^k^.atui MS tvv revered trmimarhofMiartsofiCorporatkin. t^’ritUn nquests for information should ff) to 
Mkrosc^ Reffsirar. BOX 97017, Redmond, WA 99073-9717. 




HOW TO SUCCESSFULLY BUY 
THROUGH MAIL ORDER 
AND PROTEa YOUR RIGHTS 


Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 
ous state laws. These guide- 
lines are published as a service 
to you. Remembei> the many 
vendors advertising in 
PC Magazine are eager to 
serve your needs. 


FTC rules say: 

1. The Seller must ship 
your order within 30 days 
of receiving it, unless the 
advertisement clearly 
states it'll take longer. 

2. If it appears that your 
order vm not be shipped 
when promised, the ^ller 
must notify you in writing 
in advance of the prom- 
ised date, giving a definite 
new date, if known, and 
offering you the opportu- 
nity to cancel the order 
with a refund or consent to 
a definite delayed ship- 
ping date or an indefinite 
delay. 

3. The Seller's notice must 
contain a stamped self- 
addressed card or enve- 
lope with which you can 
indicate your preference. If 
you don't respond to this 
notice, the Seller may 
assume you agree to the 
delay, but must either ship 
or cancel your order within 
30 days after the original 


shipping date promised or 
required. A prompt refund 
must be made when an 
order is cancelled. 

4. Even if you've con- 
sented to an indefinite 
delay, you retain the right 
to cancel the order at any 
time before the item has 
been shipped. 

5. If you choose to cancel 
an order, that has been 
paid for by check or money 
order, the Seller must mail 
you a refund within seven 
business days. If you can- 
cel an order for which you 
paid by credit card, the 
seller must credit your 
account within one billing 
cycle following receipt of 
your request. Store credits 
or vouchers in place of a 
refund are not acceptable. 

6. In the event that the 
item you ordered is 
unavailable, the Seller may 
not send you substitute 
merchandise without your 
express consent. 


TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you want, specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don't send cash, you will 
have no record of payment if 
a problem arises, and; 

Keep a copy of your onJer 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
ny's name, address and 
phone number; a description 
of the item ordered; your can- 
celled check or a copy of the 
money order; recoid of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 

When ordering by phone: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
assiKiated with your order, 
including your cancelled 
check or a copy of the money 
order, and any written confir- 
mation sent by the Seller. 

Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
in the advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Seller's return 
policy? 

What is the Seller's refund 
policy? 

With whom should you 
correspond if there is a 
problem? 

IF YOU HAVE PROBLEMS: 

1. If you have not received 
your order as promised or if 
the item is defective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 
copy of the letter. 

2. If you complain by tele- 
phone, send a follow-up let- 
ter to confirm what was said. 

3. If you think the merchan- 
dise is defective, reread your 
product instructions and 
your wurranty carefully to be 
sure vou don't expect features 
or performance the product 
isn't designed to give. Then 
contact the Seller for instruc- 
tions. Don't return it to the 
Seller until you have been 
instructed to do so. 

4. When returning merchan- 
dise make sure you keep the 
shipper's receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 


PC Magazine's Direct Marketing 


Connection f^pcpmducts 


and Services 


For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 


f"r-' You buy direct because it's con- 

/ ^ venient, because you know 

exactly what you want and 
don't need any 
hand-holding. 
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The following 
special section, 

PC Magazine's Direct ^ 

Marketing Connection, ^ 

is what you've been 
demanding. It connects 
you with the direct mar- 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through. 


I 1 
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DMigner Carry Case for Laptopa: Extra pockats 

lor portabla printar, battary pack, pockat modam. manuala & 
aofiwara ate. Comaa wtth handia and ahouklar strap. Fits NEC 
EL & HD and all Toshiba Laptops (axcapt T3200). 

Only , ■ ■ ■ 149 With any Laptop 130 

TOUCH BASE Systsfns World Port Pockai Modsmt: Both 1200 A 
2400 uM o«m batisry. Opsrals on Ban and COTT standards. 2400 
indudaa AC Adaptor artd Carbon Copy PLUS comm aw. Comas with 25 
pin Isrrtalo cormactor. For Toshiba adaptor cabla. add 20. 

1200/2400 159/259 With any Laptop 1200/2400 1S0/2S0 

★ DI CONIX 15 0 ParaNal w/3' Cabla 

"systems 

NEC MultiSpaad EL 1190 

MultiSpaed EL II . 1429 

MultiSpaad HD w/ 20 MB 2239 

Battary Pack-Spacify EL or HD 99 
Carry Casa: EL/ HD 09 

Floppy 5.25” Ext 360K for HD 339 
NEC Modam 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
T1000 w/out Carry Casa 759 

T1000 w/Carry Casa 790 

TIOOO w/Casa & 76eK Card 1079 

T1200F. 2 floppy w/C Casa 1329 
T1200FB. Backlit w/C Casa . . 1549 
T1200H. 1 floppy-t-20MB w/CC 2199 
T1200HB. Backlit w/C Case 2369 
T3120 w/Carry Casa 2929 

T3200 w/out Carry Casa 3639 

T3200 w/Carry Casa 3699 

T5100 w/out Carry Casa 4649 

T5100 w/Carry Casa 4729 

ACCESSORIES for Toshiba LapTops 
With Laptop Use SacorKi Prica 
AC Adapter: TlOOO/1100-*- 75/60 

AC Adapter; T1200 99/80 

Auto Adapter: TIOOO/IIOOt- 65/50 
Battery Charger; T1200 239/210 

Battery Pack; T1200 65/70 

Carry Casa for TIOOO 69 

Carry Case: Specify model 89 

Daoigner Carry Case w/ pockats lor SW. 
manuals, portable printer etc. 

Fits all (except T3200) 140/130 

Expansion Chaais w/Intarface for 
1 100 +/1200 or 3100^100 869/629 
WonUndar; Expansion slot for 1100-^. 

1200 or 3100/5100 299/270 

Floppy S.a" Ext 360k 330/330 

Marr^ 766k: TIOOO 290/290 

Memory 384k: Til 00 -f 359/340 
Memory 1MB; T1200 599/570 

Manrtory 2MB: T31O0 669/840 

Memory 3MB; T3200 1239/1200 

Memory 2MB: T5100 . 1049/1020 

Modem 1200 Int: TIOOO 319/300 
Modem 1200 No Slot: T1200 290 

Whan installed 3M 

Modems; TliOO-f /1200/3120/5100 
Toshiba 1200 Int 299/280 

MuttiTach 1200 Int w/sw 239/220 
Prorrratheus 1200 Int 4-sw 199/185 
Prorrrathaus 2400 Int ♦ sw 329/300 
Adaptamodem 2400 Int . . 329/300 
Novation Parrot 1200 Ext 129/120 

World Port 1200 Ext 159/150 

2400 Ext w/AC Adapter . 259/250 
Toshiba cable for Ext Modems . . 20 
Numeric Keypad: T1000/1200 99/90 
Numeric Keypad; T3100/3120 99/90 

Brooklyn Bridge 99/90 

Lapknk Plus 109/100 



WonUnCton Slngls card Expansion alot lor ToaNbs Laptops. Sup- 
ports moat Toshiba compatibis cards of 10” or Isas such as LAN and 
EGA evda. If al you naad is one expansion slol. this is your low coat 
ahsmativs lo sxpanaion chasis. Sps^ T1100+. T1200 or T31(XmiOO. 
Only 299 With any Laptop 270 


329 


With Purchase 
of Any Laptop 


PRINTERS 

ALF8 Allegro 24 pin 

359 

ALQ 200 Color 18/24 pin 

439/469 

ALQ 300 Color 16/24 pin 

629/869 

ALO 224E Color 

599 

ALQ 324E Color 

749 

BiDi Tractor; 200/300 

70/90 

Ribbon; ALQ Black/Color 

15/20 

P2000 w/Tractor 

679 

P2100 w/Tractor 

1079 

P2400 Color. w/Traclor 24 pin 969 
* DICONIX InkJet ISO paraHal 

with 3' or 8' cable 

329 

With any Laptop 

299 

NEC P2200 

329 

5200/5300 

515/689 

Color KU 5200/5300 

109 

Cut Shi Fdr 5200/6300 

189/199 

* TOSHIBA 321SL 

459 It 

* TOSHIBA 341SL 

599 * 

KENSINGTON Printar Stand 

20 

* With Printar 

. . 10 * 

FREE WHh Prepaid Printer Ordar 

DRIVES & BACKUP 

PLUS HARO CARO: Single Slot 

20/40 MB 

499/849 

FUJITSU 5.25” 360K for PC/XT 89 
FLOPPY 5.25” Ext 3e0k;Spaclly PS/2 

NEC HD. Toahiba. Zenith . 

349 

TOSHIBA 3.5” Int 1.44MB with 

Univarsal mounting kit . . . 

115 

SEAGATE: For PC/XT HALF HT 

PRO PACK 20 MB (8T 225) 

279 

PRO PACK 30 MB (ST 238) 

299 

Fully Pretested. PRO PACK 

includes 

controllar, cablaa, detailed 8 illuatratad 

maxmal. One year warranty. 


PC/XT Mtng Kit & FHIar Plate 10 

FOR AT: 40 MB w/ partitioning sw 

SEAGATE ST251 - 40ms 

399 

SEAGATE ST 251-1 28 ms 

449 

AT Mounting KN 

10 

ARCHIVE: Uses Floppy Cont/OC2000 

40 MB: External for PC/XT . 

449 

MOUNTAIN: Uses Floppy Cont/OC2000 

40 MB; Internal lor AT 

379 

DC 2000 Singla/Box of 5 

25/120 

DC800 Single/Box of 5 ... . 

30/140 


NOVATION Parrot 1200 Exiamal modam: WorW'a amaSsal (sirs of 
an audio catsstfs) axismal modam. Doss not rsquira any babsrlss. AC 
or Ur>s powar. Indudaa comm, software. Comas wkh 25 pin fsmsie cott- 
nsetor. For Toshiba sdapisr caUt. add 20. 

Orriy 129 With any Laptop 120 

299 ★ NEC P2200 ... 329 ★ 

MONITORS 


LOGITECH AutoSync with EGA Card. 

LogiMousa & Paint Show 849 

MITSUBISHI D Scan 1371 499 

With TUt 8 Swivel SIS 

Diamond Scan TUt & Swivel 30 

NEC Multisync IM402 589 

NEC MultiSyrrc PLUS 879 

SONY 1311CR-13” Trinitron Color 
Rarrrota TV & ROB Monitor . . 449 

Sony 1311 to IBM Cable 20 

SONY Multiscan 1303 529 

SONY Mulliscan 1302 649 

Sony 1303/2 v» IBM Cable 20 

Sony 1303/2 to MAC II Cable 30 
TAXAN 770 MultiVialon plus 519 
ZENITH ZCM-1490 Flat Screen 599 
With Zenith TUt 8 Swivel 620 

Zenith Tin & Swivel 30 

UNI VERSAL TUt 8 Swivel 35 

MATH/RAM CHIPS 

84K RAM 120ns 8atOf9 30 

25eK RAM 120ns Sat of 9 CALL 

•087-3 PC/XT 5 Mhz 115 

8087-2 PC/XT 8 Mhz 145 

80287-6 AT 6 Mhz 169 

80387-8 AT 8 Mhz 239 

80287-10 AT 10 Mhz 279 

90397-18 for 386 Machinaa 449 

•0397-20 lor 386 Machinaa 699 

MODEMi" 

LAP TOP Modems Sea SYSTEMS 
EVEREX 1200 Int w/BitCom 89 

2400 w BItCom Int /Ext 169/199 

HAYES 12006 Intamal-No SW 219 

1200B vrith SmartCom tl 269 

NOVATION Parrot 1200 Ext. Size of 
Caasatta. Naada no pwr/battary 129 
PROMETHEUS 24000 Ext 179 

TOUCH8A8E SYSTEMS 
World Port 1200 Ext 159 

2400 Ext w/AC Adapter 259 

U 8 ROBOTICS Direct 

1200 Inl/Ext 79/99 

2400 Int/Ext 149/179 

ZOOM HC 2400 Int w/ProComm 129 

★ FREE DELIVERY ir 

* PREPAID ORDERS IN CONTINENTAL USA ONLY * 

Sirrtpiy man the check for the exact amount (CA add 6%) aa shown hare with your 
order. Wa wiN ship your order UPS Ground. FREE of any other chargee. It la that 
simple. For 2 Day /MR shipmant. add 2% (Min S10). For Printers & Monitors 5% 
(Min $30). Money ordar/Bank check orders shipp^ immediately. Parsonal/Co. 
checks delay shipment 2/3 weeks. (Credit Card orders are rwt cort ai dafad prepaid). 

NEC Multisync H-l 402 .. . 589 SSyL.. ... 569 


FAX MACHINES/BOAR DS 

SHARP UX-80 for Booka/Mags . 969 

SHARP UX-140/UX-160 919/1119 

SHARP FO-300 1199 

SHARP FO-420/500 1349/1499 

TOSHIBA 30100/3700 1079/1499 

FAX BOARDS 

PANASONIC FX-688/89 Fax PartnsrTei 
OUAORAM JT Fax Board 299 

JT Fax Ponabis 369 

THE COMPLETE PC Fax Board 349 

DISPLAY CARDS 

with MorrHor . ... Uaa Second Price 

ATI VIP 299/270 

GENOA SuparEGA HIRas -f 219/ 190 
SuperVGA HIRaa 5200-10 399/370 
PARAOI8E AuloSwHch 480 . 199/170 

Paradiaa VGA Plus 269/290 

Paradis# VGA Professional . 449/400 

VIOEO-7 Vega Daluxa 229/200 

Vega VGA 299/270 

Vega V-RAM VGA (256k) . . 549/500 

ZENITH Z-449 279/250 

9 to 15 Phi Connactor-Raquirad for 
aoma Monitor/Card corr^nations . 20 
Gam Graph SO 

KEYBOARD/MOUSE 

KEYTRONIC 101 Kays lor IBM PC. XT. 
AT with Function Kays on top row. 
separate Cursor Control Keypad and 
Numeric Keypad. With 3 years 

Ksytronics warranty 109 

OEM Version: kSantlcal Keyboard w/90 

day warranty from ua 79 

Keyboard Extension cable 10 

LOGITECH with Plus software 
PS/2 Mouaa 79 

C-7 Serial or Bus 85 

HIRaz Bua 89 

Logitach Publiahar 50 

LogiPaInt/LogiCadd 25/50 

HICfWiSOFT Mouaa; Bua or Sar 119 
WKh Windows: Bus or Serial . 149 

MOUSE SYSTEMS PC Mouaa: 

Bua with PC Paint Plus 119 

"power 

REPLACEMENT POWER SUPPLMES 

For PC XT 150 Watts 89 

For AT 200 Watts 89 

DATASMELO Surgs Pro 100 79 

300 Watts Turbo Backup 399 

460 Watts Turbo Backup 4M 

6^ Watts Turbo Ba^up 589 

SOLID STATE UPS 3' High 

SS400/8S700 e99/B29 

KENSMOTON Mastarpiaca 99 

Maatarpiaca Plus 109 

Mastarpiaca Remote 109 


★ TOSHIBA TIOOO 759 ★ TOSHIBA 321SL/341SL 459/599 ★ 


* POSTMARKED 


BY CHECK ONLY * 
BY OCTOBER 20, If 


1988 * 


TIOOO w/oul Carry Casa 
TIOOO w/Cwry Caaa 
TIOOO w/Caaa 4 766K Card 
T1200F. 2 floppy w/Carry Caa# 
T1200FB. 2 floppy BacMtl w/CC 
T1200H. 1 floppy420MB w/CC 
T1200HB. 1 F * 20Me BaeklH w/CC 
T9120 W/Carry Caaa 
T3200 w/out Carry Caaa 

★ FOREIGN ORDERS ★ 


ir SUPER SPECIALS ir 


* POSTMARKED BY < 


TOSHIBA 3218Lw/RarCabta 470 

TOSHIBA S418L w/Par Cabta 010 

ABCHIVC 40M8 ExtomW: PC/XT 430 
MOUHTAM 40Me fnlarrMl: AT 360 

ALPS MUmgm 24 pin w/par cabla 366 
ALPS /M.O 300 24 pin w/ par cabla 075 
aHAnP FO-420/S00 1300/1460 

SHARP UX-140/UX-160 SS6/10S6 

Toueftbaaa Syatama World Port wttti 
To4hib4 Cabia 1200/2400 Eit . . 175/275 


For foreign orders add apaciai harxMing charga 
of 130 par order. Air ah kxnsnt s add 10M (Min. 
f5(Q.ForPrlniars&Moniiora3M(Min. SISO). 
Sotm Items may be more. Credit card ordsra, 
add SH to amount mvsd. 

FAX: 714-661 2354 


PLUS Hwd Card 40 MB 640 

HATBS I200a iniamat-No 9W ISO 

HAVSB 1200B with SmartCom II 24S 

PROaKTHaUS 24000 EM ISO 

SKMME SVrmM PC Mouaa: Bua 90 

LOQITECH HMaz Bua SO 

LOTUS aymphorry 3.6' Var 1.2 199 

LOTUS Matro 3.6' Varl.O 29 

BORLAHD BMakieic BpacNy 6.26 or 3.5 29 
PC Pakd Piu»/Gam Grapn 25/ 40 


★ PLUS HARD CARD 20/40 . . . 499/649 ★ 


POLICY; Mn.ordtrfiOOIorCOO/CradiCafdt.Prapaidordaralln. tSO PriesiAavalabSiyMbiaciiaclwga. 
ShiRxne efarpN ««y (Mr. 110). Prtcaa lalaa dbcouni loradanoa pspnanL Poiiond / Ca checfci May siMpmerx 
2/3a9aka.Add2H(liln.tS)kirCOO«Dacowr.MtorllC/Vlaaad5NtorAma(AOptima COOmqiWM 
caah or caalaar cladi. No dnanmn or asian aSw. Opan accL PC mb. ordar tiOOO. cM lor apacW pncaa Al 
sBm fna. nafUHd ihipmint i Mbfacl to a 20H cfiarga (Mb. 160) Not rasponatob tor compMMity 
* WCKUP H0UR8: Moi^Ptfc I to 5 pm FUAM CALL FIRST FOft WORKOBOCT 1. t 


NBC MuitlSpaad EL II 
NEC Mum a paao ho . 

NSC P2200 Par w/CaMa 
MITSUBISI9 1371 w/rw a O wHdl 
TAXAN 770 Piua w/Oartoa HiRaa^ 

SONY 1311 w/cabla tor IBM 
BOaiY 1303 w/cabta: IBM or Appto 
BOHV 1302 w/cabto; IBM or Appto 
ZeNTTM 2eai laao Flai Scraan wSh 
ZarVth Z-449 

★ APO ★ FPO ★ 

For APO/FPO ordora. add apoidai iMbdtoig 
charge $30 par order. Shipping chsrgos add 
5M (Uin. $20). For Printers 6 Monitors 10% 
(Mb. $40). Some isma may bt mors. No COO 
orders. Credit Card ordsra. add 5% to amount 
owed 


■Yiiwnw5=^ = 


12S05 HOOVER STREET, GARDEN GROVE, CA 92641 


PLE/iSE REFER TO AD # PC 845 




^ WIN ^ 



EN THOUSAND DOLLARS 
or a NEW JEEP WRANGLER... 


merican Semiconductor 


Call Today and you could win Ten Thousand Dollars, 
a New Jeep Wrangler, or numerous other great prizes. 
Now with over 2,500 Service Centers Nationwide!* Be 
a winner with American Semiconductor. 


Plus... 


OVER 

A 


IN FINANCING 
AVAILABLE 


BILLION 

NOT A LEASE... YOU OWN IT! 



*35."’“ *39: 


*45."’“ rrSn *49."“ rrM *55." 


ASI TURBO *= ^ 

MODEL #5301 

• 1M% n C0IIMTIIL£ 

• 4.T7 4 1 MNi Processing 
Spd. 1IIIMl0ppt.*4-1l 
Ml UM AvaikiM • IIOS • 

• AT Enhanced 101 K« 
Keyhoaro • AT Case • One 
MKN/Mna||v«^Cont 
iCaM.Oppt MdPI/l 
Compatible 9.9* Orive* I 
Eapaniton Slots • Oeereles: 
Mt/DOS. PC Ml. m 


OUR PRICE $599 



• 1M« AT COMfATIILE 

• IMel IM Processor • 14 
HHi Processing Spd. Oppt 
ItllCMHi *1101 *4-18 
Ml HAM Available •1.9 Ml 
Halt Height Floppy Drive • 
Hard Floppy Controller. Serial 
& Parallel Port* 20 Ml Hard 
Drive w/Duai Controiter • Real 
Time dock •M2I7 Co- 
processor Socket • 200 Watt 
P/S • AT Enhanced 1I1 
Keyboard • 2M Wall P/S • 
NW Coprocessor Socket • 

I Eiparision Slots • AT Case 
Retail value S3.999 

OUR PRICE $1,616 


ASI TURBO -= 

MODEL #5302 

•1l0%nC0MPATIIL£ 

• 4.T7 4 8 MHz Processing 
Spd. 10 MHz Oppt •4-10 
M4 RAM Available • RIOS • 
•044-1 CPU.*190WstlP/$ 

• Oee 980K 0S/D4 Fl^ 

Halt Height Floppy Dnve & 
Cable. Oppt 2edP8/2Com- 
petibie 9.9*Dt1ve*a 
Expansion Slots. Meltl 1/0 
w/Fipppy Controller. Clock. 
Calendar. Serial. Parallels 
Game Port. AT Enhanced 101 
Key Keyboard. AT Case* 

•oIt Coprocessor Socket • 
OperatniMS/MS.PCMS. 
QWIAtIC. NOVELL. UNIX. 
Retail Value St .599 
OUR PRICE $668 


*69."’“- 

ASI TURBO ^ — 

MODEL #5502 

• 144HATC0MPATI4LE 

• 10MNZ Clock Spd. 12414 
MHz Avaiiabio • IIOS • inM 
I42M Microprocessor *1.2 
Ml Halt Height Floppy Drive. 
Hard Floppy Controller. Serial. 
Parallel. (Ume Pon.SRaai 
Time Clock *30 MB Hard 
Drive «/Diul Centreier * 240 
Walt P/I •AT Enhanced 101 
Key Kcybeerd * AT Case. 204 
Watt p/8 • 40247 Cipreces- 
ler leekat, 8 Eipaaiieo 
8lets. 

Retail Value 94.499 

OUR PRICE $1,743 


ASI TURBO 
MODEL #5303 

* 10811 n COMPATIILE 

• 4.77 4 8 MHz Processing 
Spd . 10 MHz Oppt •4-11 
Ml RAM Available* BIOS* 
8088-1 CPU. * ISO Well P/8 

* AT Case • One 300K OS/DO 
Halt Height Floppy Drive 
w/OppI 2ii4 P8/2 Compatible 
9.8' Drive *Mitn 1/0 
w/Fioppy Coniroiier. Clock. 
Calendar. Senai. SGame 
Port. *10 MB Hard Drive 
w/Duti Controilef • AT 
Enhanced 101 K^ Keyboard 

• 0007 Co-processor Socket * 
AT Case • I Expansion Slots 
•OMWe: MS/MS.PC 
MS, BASIC, NOVELL. UNIX. 
Retail Value St .989 

OUR PRICE $978 


oppt 


ASI TURBO -- 
MODEL #5304 

• 100SXTCOMPADBLE 

• •4tDMHz Clock Spd.* 
0-16 MO RAM Available* 
BIOS • 0000-1 CPU * Tm 
904K OS/00 Half Helghi 
Floppy Drives. w/Cab«e. 

2Ad n/2 Compahbie 3.5' 
Drive.* Men I/O w/Con- 
iroiier. Cable. Clock Calendar. 
Serial & Game Port * One 20 
MB Hard Drive w/Duai 
Controller • TURN/Normai 
Mode Either Sortwari or 
Hardware Seiecubie* 180 
Wall P/8 ••Expansion Slots 

• AT Enhanced 101 Key 
Keyboard • 0017 Coprocessor 
Socket • Operates: MS/OOS, 
PC DOS. OW BASIC. NOVELL. 
UNIX. 

Retail Value 82.499 

OUR PRICE $1,171 


ASI TURBO 
MODEL #5305 

• 108% XT COMPATIOLf 
•8 418HHzCiockSpeed.* 
0-18 Ml RAM Available * 
IMS •0080-1 CPU.*Tm 
940K 08/M Halt Helghi 
Floppy Drives w/Oppt 2nd 
PS/2 Compatible 3.8 ' Drive • 
MhM I/O w/Floppy Controller. 
Clock. Calendar. Parallel. 
Serial 4 Game Port • 90 M8 
Hard Oriva. w/Duai Controller 

* TURM/Normai Mode. 

Either Hardware or SoTtware 
SaiKtabia*ATCaso*AT 
Enhanced 101 Key Keyboard * 
I Expansion Slots • 1 90 Welt 
P/8. * Opentes: MS/NS, 

PC MS. BW BASIC. NOVELL, 
UNIX. 

Reuil Value 32.999 


*69 


mo. 


•T.iti: S 


* 79 ™ 


ASI TURBO « 

MODEL #5503 

* 100% AT COMPATIBLE 

* 10 MHz Clock Spd. Oppt. 

12 4 10 MHz *0-16 MO RAM 
Available * BIOS • intei I0206 
Microprocessor • 1 .2 Ml Hall 
Height Floppy Ortvs. Hard 
Floppy Controller. Serial. 
ParaiW Port and Real Time 
Clock *40 Ml Hard Drive 
w/Oual Controller * AT 
Enhinced II 

* AT Case • 

* I02B7 Coprocessor Socket 

* I Expansion Slols • AT 
OS/2 iniafiace 

ReUii Value 95.999 

OUR PRICE $1,649 


NEW 386 TOWER 
MODEL #5702 

*1M% AT COMPATIBLE 

* 10. 20. 24, 4 33 MHz Processor Spd. • 
MM I0344 Micreprecesser • St IN 
Architecture • Compatible with • MHz 402M 
Hardware or Software • 304 BIOS •ASM 
SAlection (If. B. B. 4 4.77 MHz). Ratocadon 
o( BIOS • EOA BIOS ta 92 BR High Spd RAM 
tor Lighting Fast Execution • RmI Time Clock 

• A.i.m IB MHz Bm7 Coprocessor 
Socket. Or B03B7 Coprocessor High Spd 
Memory Board w/O-IB MB RAM Avaitable • 
Standard 32 IR RAM AvaHabla. Connectors 
For Attaching Up to 10 Ml o( Memory * 1.2 
Ml Hail Height Floppy Drive. Oppt PS/2 
Compattbie 3.S' Drivt * 0 Expansion Slots • 
Serial Parallel Adapter * AT CemeaRMe. OS/2 
CampatRRa * AveHeMe In AT Ceia. 

Retail value 99.199 

OUR PRICE $2,679 


*69."“ 

ASI TURBO 
MODEL #5306 

* 100% XT COMPATBlf 

• 1410 MHi Processing 
Spd. 12410 MHz DM.* 
0109*0-10 MB RMAvall- 
able*OOIO-1 CPU.*Two 
300K OB/N Halt Height 
Floppy Drives. Oppt. 2nd 
PS/2 C^pahbte IB* Drive • 
MeRI I/O w/Fioppy Controllar. 
Clock. Calendar. Sartai.S 
Game Port. • 20 MB Hard 
Drive w/Dual Controller * 
TURBO/Normai Mode either 
Software or Hardware Select- 
able • AT 1B1 Key Keyboard • 
AT Cue* IBB Well P/S *8 
Expansion Slots * BBBT 
Co-procusor Socket * IBM 
IM. CemeeRMe Enhenud 


OUR PRICE $1,298 mSS. 


leMcsAdapMIEOA)* 
ih RetahMw ERA Cater 
• ONflWi: 
.KDOS.OW 


MS/DOS. 

BASIC. NOVELL. UNIX. 
Retail Value 93.899 


OUR PRICE $1,799 



From 

LAPTOP MODEL #5402 

•BRISB COMPATIBLE 
* 7.1B MHz * MM 32 KB SUndard • BIOI • 
RAM 2SBKI Standard • ExpandabM to BAB 
KB • 3.9 * 72B a FOO 1 1 . Oppt. 2fid 3.9* 
F00V20-4IMB Hard Disk Drtva* 
Supertwist Crystal Oisptiy • Capacily: 10 
Charactsrtx24 linn (840 x 200 pbiils}*0 
degrees-IBB Degren Tilt Angla Adjustment • 
TB/BB Kay Stop Sculptured Keyboard with 
Integrated Numeric Keypad • Parallel 
(Centronics) port x 1 * wernal 8% ' FDD 
unit I/Fx1 Slot for mOM card or tIO card i 
1 • 12-1/B' (W) X 3* (H) X 13-23/24' (0) • 
Approx. ID lbs. • Lead Battery (7 hrs. 
operation)*AC Adapter. MS/DOt 2.11. 

FROM $955$2,99S 


Even if you have a computer. . .We'll sell you the add-ons from our TOP QUALITY products, and FINANCE them too! 


SURGE PROTECTORS. POWER DISTRIBUTION CENTERS. MONITORS AND RAMS ARE OPTIONAL AND ADDITIONAL. 
'Available on AT. and XT Molherboarda respectively 




SAY CHARGE IT- T 1 

ADD 3 9*'i FOR MC/VISA ■ mi 

TO ORDER TOLL FREE CALL 1^ 625 7263 | | 

TOLL FREE TECH LINE 1-400 237-5758 

CUSTOMER SERVICE (813)886 6631 

OPEN MON FRI 8am 7pm LATE. LATE. LATE 

OPEN SATURDAY 9am 8pm (ESTi 

CORPORATE OFFICE 15240 RACE TRACK ROAD. TAMPA. FL 33626 


TO ORDER TOLL FREE CALL 

1-800-825-SAVE 


'Available on Extended Care Plan. 


OVER 

30,000 

CUSTOMERS 


XT. AT. ARE REGISTERED TRADEMARKS OF IBM iNC 

PC MAG 1088 pR'CESpaymentssubjecttochangewithoutnotice 

VOID WHERE PROHIBITED BY LAW 925 00 APPLICATION FEE 


CIRCLE 521 ON READER SERVICE CARD 







• QUALITY PRODUCTS 

• COMPETmVE PRICING • PROMPT DEUVERY 

24 HOUR ORDER HOTLINE AU OTHER INQUIRIES I7AM-5PM PST) 

41S-592-8097 415-592-8121 


MEMBER 

MMC 

MICMOCOMPUTER 
MARKETING COUNCIL 
u< I'V Ovil A.s'.ui mlM' i>h 



Jameco 
IBM PC/XT/AT 
Compatible 
Motherboards 

' Award 
BIOS ROMs 
included JC1001 Pictured 

JE1001 4.77/8MHZ (PC/XT) $89.95 

JE1002 477/IOMHz (PC/XT) $109.95 

- ' JE1007 6/8/10/12MHz(AT) $249.95 

UmiM Ouan^ /WaitaWe 

Jameco IBM 
PC/XT/AT 
Compatible 
Computer 
Cases 

JE1019 
Pictured 

JE1010 Standard PC/XT Rip-ldp Case $34.95 
JE1011 Standard PC/XT SUde Case . . $39.95 
JE1014 Baby )(T Turbo FHp-Top Case $69.95 
JE1018 Baby AT Slide Case. . . ... $69.95 
JE1019 Baby AT Rip* Top Case .... $69.95 



0 


Jameco IBM 
PC/XT/AT 
Compatible 
Power 

Supplies ^ 0 ^ 

JE1032 Picturad 

PC/XT ( 1 50 Witt); +5V e 1 5A. -5V « 0-5A. + 1 2V e 
5-5A.-12VaO-5A 

AT (200 Watt) ; +5V a 20A. “5V 6 0.5A. + 1 2V O 8A. 
-I2V«0.5A 

JE1030 Sid Size PC/XT $6 9.9 5 $59.95 

JE1031 Baby PC/XT $69.95 

JE1032 Baby AT $89.95 

Jameco IBM PC/XT/AT 
Compatible Keyboards 

U I M I lUJUJI I I I lUUCOQ 






JE1016 Picbrsd 

JE1015 Standard AT layout (XT/AT) . . $59.95 
JE1016 Enhanced layout (XT/AT) . . . . $69.95 

0LOGITEOH 2 and 3 Button Mice 

tor IBM PC/XT/AT 


’ utilizes opto- 
rrtechanical technology 
* Includes driver software 
■ Serial or Bus Card Ver- 
sions available * Fully 
compatible w/ all mouse 
based applications 


V 




MS Pictured 

M8 Z.Butlon. Serial Mouse. . . . $49.95 

C7PLUS 3-6ulton, Serial Mouse. . . . $79.95 
BUS 3-eunoo, Bus Mouse $79.95 

RAM. V20 A Intel Math Coprocessors 

*4164-150 65.536i1 (tSOns) S2.S9 

*41256-120 262.144(1 (120ns) S119S 

*41256-150 262.144x1 (150ns> 511.49 

UK170106-5 (SMHrl V20 CTHp (AeoUces 6066) . . . 57.49 
UP07010a-6 I8MHZI V20 Chip 

(Repteces 6066 or 6066-21 510.75 

6067-2 Math Coprocessor PC/XT and 

Compatibles (BMHz) 5159.95 

80287*10 Msih Coprocesaor AT and 

Compsabies <l0MHz) 5309.95 


IBM PC/XT 10MHz Tiubo Compatible KH 
With e40K RAM 


dE1002 

JE1014 

JE101S 


AMBER 

4164-120 

41256-120 

41464-12 


4.77/10MHt 1Ufte Motherboard 
(Zsro-K RAM - Indudes 

AMI BIOS ROM) $109.95 

Atrbo Flp-lbp Cess. .... 69.95 
XT/ATConwelMsKeybowd 59.95 
S.2S' 0800 Disk 

PrlM (Bergs Beasf) 89.95 

MMiSOWPowwSuppiv- - 69.95 

MuW I/O with ConiroHer 

endQrapMcB. 119.95 

12* Monochnma 

Amber MonHor 99.95 

Psrtty RAM (2 cMpe) 5.90 

S12K RAM (18 cMpe). . . . 215.10 
128K RAM (4 chips) 51.80 


^ Includes ^ 
► FREE Z 
^ QAPIus ^ 
Diagnostic ^ 


^-rl 


I!. 



Regular Ust S892.45 
SAVE$19S.S0I 

JE3003 IBM Comp. PC/XT 1 0MHz Turbo Kit $699.95 

IBM COMPOTIBLE DISPLAY MONITORS 

12" Amber Monochrome — 

TTL Input, High Resolution (PC/CT/AT) 

AMBER $99.95 

14" RGB Cok>r — CGA Ck>mpatible 
Amber/Green/Color Switchable. 640 x 
200 ResoluUon (PC/)a/AT) 

CTX2410 $279.95 

1 4" EGA Color - EGA/CGA Compat . 720 x 350 Max Resolution (PC/XT/AT) 

TM51S4 $399.95 

1 4" Multiscan Color - VQA/PGC/EGA compabbie. SOO x 600 Max. Reso- 
lution (PC/XT/AT) 

TM5155 $549.95 

EQA/VOA MONITOR AND CARP SPECIALS 

14“ EGA Monitor and EGA Card - EGA compatible. 720 x 3S0 Max 
Resolution - displays up to 16 colors (PC/)(T/AT) 

JE1059 SAVe$40.00I. $519.95 

13" VGA Monitor and VGA Card > vqa compatible. 800 x 560 Max. 

Resolution — displays up to 256 colors (PC/XT/AT) 

JEVGA. $649.95 

JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


Graphic 

Display 

Cards 


lUGA, 
CGAor ’ 
EGA.' 



JE1050 

JE1050 

Mono Graphics Card w/Printer Port (PC/XT/AT). . . . 

. . $59.95 

JE1052 

Color Graphics Card w/Printer ^r1 (PC/)(T/AT). . . . 

. . $49.95 

JE1055 

EGA Card W/2S6K Video RAM (PC/XT/AT) $160.95 $1 59.95 

JE1071 

Multi I/O with Oriw Controller 

and Mono Grabhics (TC/XT) 

. $119.95 

Multifunction, I/O and Expansion Cards 

I/O Card with Serial. Game, Parallel Printer ^ 

JE1060 Ffort and Real Time Clock (PC/XT) $59.95 

JE1061 

RS232 Serial Half Card (PC/XT) 

. .$29.95 

JE106S 

I/O Card with Serial. Game and 

Parallel Printer ^rt (AT) 

. . $59.95 

JE1078 

Expand lo 384K (zero-K on-board) Multifunc. w/Serial, 
Game,ParallelPrinterFfort&Real'nmeClock(PC/XT) . . $69.95 

JE1081 

2MB of expanded or extended memory 
(zero-K on-board) (AT) 

. $119.95 

JE1082 

3M8 of expanded or extended memory, parallel printer 
port, serial port and game port 

(zero-K on-board) (AT) $169.95 

Floppy and Hard Disk Controller Cards 

JE1040 360KB Floppy Disk Drive Controller Card (PC/XT) $29.95 

JE1041 

20/40MB Hard Disk C:ontroller Clard (PC/XT) 

. . $79.95 

JE1043 

360K/720K/1 2MB/1.44MB Floppy Disk Coni |PC/XT/AT)$49.95 


360K/720K/1.2MB Floppy/Hard Disk 

JE104S Controller Card (AT) $149.95 


3.5“ PC/XT/AT Compatible 
Disk Drives 



Seagate 

20, 30, 40 
and 60MB 
Half Height 
Hard Disk 
Drives 



ST22Sneture4 


ST22S 

ST22SXT 

ST225AT 

ST23S 

ST238XT 

ST238AT 

8T2S1 

ST251XT 

ST2S1AT 

ST277 

ST277XF 

Sr277AT 


20MB Drive only (PC/XT/AT)- • 
20MB w/ControSer (PC/XT)- • • 

20M8 w/CcnboSw (AT) 

30MB Olivo onty (Pci/XT/AT). . 
30MB w/Contraaer (PC/XT)- • - 

30MB «/ControSer (AT) 

40M8 Ortve only (PC/XT/AT). . 
40MB vr/Cont Card (PC/XT). • 
40M8 vr/CowboSer Card (AT)- - 
BOMB Drive ordy (PCnTT/AT). . 
SOM vr/CaotroHer (PC/XT). . . 
60MB w/ControSer Cerd (AT). , 


. $224.95 
. $269.95 
. $339.95 
. $249.95 
. $299.95 
. $389.95 
.$429.95 
. $469.95 
. $539.95 
.$499.95 
. $549.95 
■ $639.95 


30MB Hard Disk Card 

for IBM PC/XT/AT 




tlit*. .rUii-^ 

' 32.5MB formatted capacity * Saves space and 
reduces power consumption * Easy installation 

* Pre-tested and low-level formatted 

SA30 $999:95 $379.95 

40MB Tape Back-Up 

ter IBM PC/XT/AT 

• ABows unstlended 
beck-up ol 40MB in 40 
mnule* ■ Standard OIC 
data lormat * Easy to 
use menu-drtwn sod' 
ivare ■ FuM. mcremenl 
selected. modtSedor 
dsM hie b^-up 

■ Includes one 40MB 
Ibpe Cartndgs 

DJ1 0 40MB tape Back-Up and Tape $349.95 
TB40 40MB lap# Cetbidge. $ 24.95 

Jameco S.25" PC/XT fj /•* P 

& AT Compatible ‘ “ 

Disk Drives 

JE1022 (Pictured) ^ ^ 

JE1020 360KBteckBzl.(PC/XT/A'T)...$ 89.95 
JE1021 360K Beige azl.(PCn(T/AT)...$ 89.95 
JE1022 1.2MBBergeB2l.(PC/XT/A'n..$109.95 

2400/1200/300 Modems 

Datatronics 

■ Hayes command compel* 

Idle • BeH I03/212A com* 
paiibie - Aulo-dtai/aulo- 
answer • FCC approved 
1*yMr warranty * kidudas 
MazlMlIe Communicsiion 
Sofiwere leacepi I2<X)P1 
1200F 1 200/300 Beud Pocket Modem. 

1200H 1200000 Baud Memel Modem. 

2400S 2400/1200000 Mwnal Medwn. 

12(M)C 1200000 Baud Ejclemal Modem. 

2400E 2400/1200/300 ExMmel Modem 




US. Funds Only 

Shipping: Add d% plus $1.50 Insurance 

(May vary ec c ord in g to w ei ght) 

California Residents: _ 

Add 6%. BV 2 % or 7% 

Sales Tax 

#1986 Jameco Electronics 10/68 


$20 Minimum Order 

IBM is a registered trademark of International Business Machines 


(MasterCard 


J 


ameco 


i7s;4‘ 


ELECTRONICS 


Prices Subject to Change 

‘ORAM'S Subiect to Frequent Price Chengea 

Send $2.00 Postage for a 
FREE 1989 CATALOG 
fAX Numbers: 415-592-2503 or 
415-595-2664 
Telex: 176043 


1355 Shoreway Rd., Belmont, CA 94002 • 24 HR ORDER HOTUNE 415-592-8097 • All Other Inquiries (7am-5pm PST) 415-592-8121 


CIRCLE 346 ON READER SERVICE CARD 





Shareware: The New Radical 
Concept in Software Distribution! 

I 


S hareware is catching on! Individuals, companies and colleges across the nation have 
discovered this new concept of "try-before-you-buy" software. Companies and 
institutions such as AT&T. Harvard University, Atlantic Richfield. Chase Manhattan. Dean 
Witter, and Ford Motor all use Shareware products. 

PC-SIG is your best source for Shareware with over 1 100 software titles to choose from! 
See for yourself! Try Shareware for only $6 a disk. Choose from our Top 40 below or buy 
fully registered versions with complete printed documentation at great savings. (See panel to 
right.) Take advantage of our special membership offer and find out the complete story of 
what is available in Shareware for the IBM-PC. 


The PC-SIG Top 40 


Title 

PC-SIG DM* 

Comment 

I 

EORAW 

#828 

Best seller for 24 weeks! "Draw schematics, (lowchans--- 




even printed circuit boanls. Req. color” 

2 

AutoMcnu 

#608 

2nd best seller for 16 weeks! "Make your own easy access 




menus to run programs 

3 

Sidewriier 

#513 

"Print banners or long spreadsheets sideways" 

4 

EZ-Form Package 

#404 

"Busines.s forms ready to be used or changed to fit your needs" 

5 

PC-Rle+ 

#5.#7.30.#I0I5 

"Jim Button's popular dau base” 

6 

HGOBM 

#870 

"Lets your Hercules card run many color (CGA ) programs" 

7 

Gfcalesi Arcade Cantes 

#457 

"Donkeykong. Righlmare. Spacewar and more! Color required." 

8 

Qube-Calc 

#696 

"Lotus compatible .3-D spreadsheet" 

9 

Patrick's Best Games 

#476 

"3-D Packman. Castle. Spacevad. etc. Some require color." 

lO 

PC-Ouiline 

#480 

Thought processor for organizing your ideas" 

II 

Languages 

#612 

"Practice French. German, Spanish. Italian and a little Hebrew" 

12 

PC-Deskteam 

#405 

"Desktop manager with calculator, clock, etc." 

13 

Nethack 

#1000 

"Massive adventure game. Requires hard disk" 

14 

LQ Printer Utilities 

#718 

"Print near letter quality on your dot matrix" 

15 

Home Inventory 

#.395 

"Keep track of what you own" 

16 

Computer Tutorial 

#40.3 

"What's up. DOS? Computerese for beginners" 

17 

C Tutor 

#577. 578 

"Makes learning C a breeze!"" 

18 

PC-Wrile 

#78. #627 

"Popular word processor with all the bells arx) whittles” 

19 

PC-Professor 

#105 

"Learn bow to program in BASIC" 

20 

Instacak 

#710 

"Memory resident spreadsheet that's always ready!" 

21 

PC-Stylc 

#505 

"Analyzes your wribng to improve your reports and memos'* 

22 

Image Print 

#517 

"Near letter quality from your dot matnx" 

23 

PC-Calc+ 

*199, *1016. *IOl7''IHipuliir spread dteel" 

24 

PC-Stock 

#575 

"Buy long, sell short! Track & evaluate stock trends" 

25 

Fasibucks 

#855 

"Checking account and financial manager for home or office" 

26 

PC-Mail 

#868. #869 

"Prims & sorts mailing labels, name tags, rosters, envelopes" 

27 

Survey System 

#I035.#1036 

"Create and analyze your own opinion poll or survey" 

28 

Amulet a( Vendor 

#452 

"Adventure game of the dungeons sort!" 

29 

Tune Tracker 

«815.#I015 

"Keep track of client hours and hillings for the professional" 

30 

l^ily History 

#.361. #.362 

"Related to anyone rich or famous? Trace your family Dee" 

31 

Baker's Dozen 

#800 

"Recover aLxidentally deleted filev-plas 1 2 more programs” 

32 

HDTest. DERcdil.Tcsl Drive #908 

"Diagnose computer ills" 

33 

PC-Type + 

#455. #681. #682 

"Ward processor with 100.000 word spell check and lois mote" 

34 

DanCad3D 

#701 -#704 

"Design in 3-D and animate. Req. 64()k. hard disk. C!GA'' 

35 

Rmnels & Bucket.s 

#299 

"Kids love this arithmetic game!" 

36 

A)ker& Ulbina2l 

#791 

"How good of poker player art you? Colcv leq." 

37 

PC-Touchiypc 

#320 

"Improve your typing skills. Color req.” 

38 

PC-Chess 

#120 

"Checkmate!" 

39 

Wampum 

#8.30 

"dBa.sc clone" 

40 

Lotto Fever 

#929 

"Help for winning the Lottery! Millions await you!" 

All Disks $6 Each. New Member Special- BuyS Disks Get 5 Free 


Special Membership Offer-$39 


1 year subscription to "Shareware Magazine" 

The PC-SlG Library, 4th Edition (1987, 420 pgs $12.95 
The PC-SIG Library Supplement (1988, 240 pgs $8.95) 

Discounts on disk purchases 
Any 2 disks of your choice - free! 

Become a member of PC-S/C and keep up-to-date on new’ shareware pioducts. Sharew are Magazine 
provides bi-monthly p^'iews cf the rawest shareware products availaMe. The PC-SIG Library directory 
and Statement give indepth reference to over iiOO shareware titles you can try for $6 or less per disk. 
Quict/y loco,. perfect solution. 



Fully Registered 
Versions Available 
Now from PC-SIG 


PCfILBt 

Popular Button Ware data base with 175 help screens 
and a teaching mode to get you up and running 
NOW ! Open up to 7 1 databases at a lime, each 
having over 65.000 records! Requires 3R4k RAM. 
Hard disk recommended. ttSJOi $69.95 


PC^ALC* 

Well liked spread .sheet ha.s its own tutorial and 
offers all the options most users will ever need. Adj, 
64 X 256 matrix. Includes L50 page reference euide. 
Hard disk recommended. #5302 


PC-STYLE 

Become a better writer! PC-Stylc analyzes your 
writing and offers ways to improve your style for 
better communication. ttSJOJ $29.9S 

PC-TICKLE 

Tickler calendar keeps track and reminds you of your 
appointments and important dates. Requires only 
4i)KofRAM. Can track expenses, count calories, 
total the time spent with a client! tt5J04 $29.95 
PC-TYPE* 

Full screen word processor with all the advanced 
features: mail merge. 100.000 word spelling checker, 
whoops recovery key. etc. Work with files as la^e as 
your computer's rrKmory. MS JOS $69.95 

BAKER'SDOZEN 

I useful programs in one: mini-spreadsheet, 
memory resident calendar, recover files you 
accidentally erased, and more! ttSJOd $59.95 

QUBE-CALC 

A true .3-dimensional spreadsheet allows you to look 
ai your data from new angles! Offers 264. 144 cell.s 
(64x64x64 matrix). #5307 $49.95 

INSTACALC 

Always ready, memory resident spreadsheet helps 
you calculate figures or add a table of numbers into 
the letter your typing. #530i!f $34.95 

E2‘ FORMS EXECUTIVE 

Never be without the perfect form again! Create and 
fill out your own custom forms or use the 
pre-desiened and easy-io-modify forms (over 1 0 1 
irKludeo). in minutes. #5309 $99.00 


SSotf each tUo lor PCSKSmembefs 


rTtaKsoid: ~^7»B I 

I (J Membership special $39 ■ 

I 2 Free disks Nos I 

I Q Disks $6 each j 

I (IQ for $30 with membership) ■ 

I « I 

I # I 

I Q Registered Shareware versions $ I 

1 Pan Nos. j 

I TOTAL j 

I ArUiJ \himngiiniIhundlMpfr iwder.CAiTvdftaMiddn I 
■ later tu.i USA pm e$4mh ■ Dealer ir^irtMtmird ■ 

I Payment by; Q Check G Visa Q MC | 

I Caid No I 

I Exp. Dale Sig. I 

I Name I 

I Address I 


L 


KSH. 


1030 D East Duane Ave. 
Sunnyvale. CA 94086 
(408)730-9291 


Call 800-245-6717 

(In CA: 800-222-2996) 



SfisjDR Microdevices 

^ ^ Complete customer satisfaction . . . superior service . . . friendly, knowledgeable personnel 

H H quality merchandise... providing the best vaiues in leading edge technology. 


leading edge technology. 


{(^Seagate 



\ THE NEW ST-2S1 I DRIVE IS MS FASTER WITH AN AVERAGE 
I ACCESS TtME OF 28 MS EASY TO INSTALL HALF HEIGHT DRIVE 
I ST-251-1 

WITH MCT HDC CONTROLLER $569 00 

L WITH MCT-ATFH CONTROLLER $639.00 


US HEIGHT DRIVES 

go MB. 65 MS, ST-eeS «^^5.00 

WITH MCT-HOC CONTROLLER $269.00 

WITH MCT-AT FH CONTROLLER $339.00 

30 MB BLL. 65 MS. ST-g3B Sgaa.OO 

WITH MCT-RLL CONTROLLER $299.00 

WITH MCT-AT PH-RLL CONTROLLER $389.00 

40 MB. 40 MS. ST-gS1 S4ga.OO 

WITH MCT-HDC CONTROLLER $469.00 

WITH MCT-AT FH CONTROLLER $539.00 

eo MB RLL. 40 MS. ST-g77 *499.00 

WITH MCT-RLL CONTROLLER $549.00 

WITH MCT-AT'FH CONTROLLER $639.00 

FULL HEIGHT DRIVES 

30 MB. 40 MS. ST-4038 $559.00 

80 MB. 28 MS. ST-4096 $895.00 


« f YEAR WARRANTY OIV MCT PRODUCTS 
m BODAY IHOIVBY BACK BUARAIVTCB 
m TOLL-FRBB TBCHIVICAL SUPPORT 
m /VO CREDIT CARD SURCHARBB 


IIMTERFACE CARDS FROM 
MODULAR CIRCUIT TECHIMOLOEY 

DISPLAY ADAPTORS 


MOIMOCHROME ERAPHtCS CARO *59.95 

TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 123 
a PARALLEL PRINTER PORT CONFIGURES AS CPTt OR 
LPT2 a USES VLSI CHIPS TO ENSURE RELIABILITY 

MCT-MGP 

E\HAI\ICEO BRAPHICS ADAPTOR 914a.aS 

100*. IBM COMPATIBLE PASSES IHM EGA DIAGNOSTICS 
a 2b6K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
COLORS a COMPATIBLE WITH COLOR AND 
MONOCHROME ADAPTORS 
MCT-EGA 

COLOR ERAPHICS ADAPTOR *49.95 

COMPATIBLE WITH IBM GRAPHICS STANDARDS 
a SUPPORTS RGB COLOR 4 COMPOSITE MONOCHROME 
a 640 320 X 200 RESOLUTION LIGHT PEN INTERFACE 
MCT-CG 

IHULTIFUMCTIDIV CARDS 

MOIX/OERAPHtCS MUL Tl I/O * 03. 75 

TOTAL SYSTEM CONTROL FROM A SINGLE SLOT' 
a CTRL 2 FLOPPY S SERIAL PARALLEL GAMEPORT 
CLOCK CAL a RUN COLOR GRAPHICS SOFTWARE ON A 
MONOCHROME MONITOR 
MCT-MGMIO 

MULT! I/O FLOPPY CONTROLLER *79.95 

A PERFECT COMPANION FOR OUR MOTHERBOARDS 
a SUPPORTS UP TO 2 360K FLOPPIES 720K WITH DOS 3 2 
a SERIAL PARALLEL GAME PORT CLOCK CALENDAR 

MCT-MIO 

MIO-SERtAL— 2ND SERIAL PORT $15.95 

MUL Tl I/O CARD *59. 95 

USE WITH MCT FH FOR A MINIMUM OF SLOTS USED 
a serial port clock CALENDAR WITH BATTERY BACK 
UP a PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 
OR LPT2 
MCT-IO 

A T MUL TIFUNCTION CARO * 133 . 95 

ADOS UP TO 3 MEGABYTES OF RAM TO THE AT 
a USER EXPANDABLE TO « SMB iZERO K iNSTAILEDi 
a INCLUDES SERIAL PORT AND PARALLEL PORT 
MCT-ATMF 

MCT-ATMF-MC PIGGYBACK BOARD $29.95 

ATMFSERIAL-2ND SERIAL PORT $24.95 


AT MULT! I/O CARO *59.95 

USE WITH MCT ATFH FOR MINIMUM OF SLOTS USED 
a SERIAL PARALLEL AND GAME PORTS a USES 16450 
serial SUPPORT CHIPS FOR HIGH SPEED OPS 
MCT-ATIO 

ATIO-SERIAL— 2N0 SERIAL PORT $24.95 

MEMORY CAROS 

S7EH RAM CARO *59.95 

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 
a USER selectable CONFIGURATION UP TO 576K 
a USES64K a 256K RAM CHIPS i2EROk iNSTALLEDi 

MCT-RAM 

EXPA/YOED MEMORY CARO »tg3. 35 

2 MB OF lotus INTEL MICROSOFT COMPATIBLE MEMORY 
FOR AN XT a CONFORMS TO LOTUS INTEL EMS a USER 
EXPANDABLE TO 2 MB a CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY RAMDISK AND SPOOLER 

MCT-ATEMS 

MCT-ATEMS-ATVERSION $13995 

DRIVE CDIMTRDLLERS 

t.g MB FLOPPY CONTROLLER *69.95 

ADO VERSATILITY AND CAPACITY TO YOUH XT 
a SUPPORTS 2 DRIVES BOTH MAY BE 360K OR I 2 MB 
a ALLOWS DATA TO FLOW FREELY FROM XT S TO AT S 
MCT-FDC-1.2 


RLL DISH CONTROLLER 9113.35 

RLL HARD DISK CONTROL FOR YOUR XT COMPATIBLE 
a SUPPORTS UP TO TWO RLL HARO DRIVES 
a IMPROVES DATA STORAGE SPEED AND EFFICIENCY 
MCT-RLL 


A TFH CONTROLLER 9143 . 95 

FLOPPY HARO DISK CONTROL IN A TRUE AT DESIGN 
a SUPPORTS UP TO 2 360K 7?0K i ?MB FDD S AS WELL 
AS 2 HOD S USING STANDARD CONTROL TABLES 
MCT-ATFH 

RLL ATFH DISH CONTROLLER 9133.35 

IMPROVE SPEED AND STORAGE OF VQUR AT 
COMPATIBLE a SUPPORTS UP TO 2 RLL HARO DISCS AND 
2 FLOPPY DRIVES a SUPPORTS 360 720 \ 2 MB 
FLOPPIES IN 5 25 6 3 5 
MCT-ATFH-RLL 


»|g9® 

IT S TIME TO TRADE UP NOW THAT JOR 6 
PRICE BARRIER ON 2400 BAUD MODEMS 
a AUTO DIAL ANSWER , 

a SELF TEST ON POWER UP TS I 

a TOUCHTONE OR PULSE DIALING 
a HAYES 4 BELL SYSTEMS COMPATIBLE 
a FULL OR HALF DUPLEX 

a MIRROR II COMMUNICATIONS SOFTWARE INCLUDED 

MCT-241 

MCT-121 1200 BAUD 1 2 CARD $69.95 

EXTERNAL MDDEMS 

MCT-12E 1200 BAUD $119 95 

MCT-24E 2400 BAUD $219 95 J 

DIADLD s^yaas 
PRINTER 



• LETTER QUALITY AT 20 CPS 132 COLS 
I 10 12 15 PITCH 4 proportional SPACING 
» serial 4 PARALLEL INTERFACE 
> AUTO PAPER LOAD FRICTION FEED 
i FULL XEROX WARRANTY 


IBM COMPATIBLE 


KEYBBARBS 


101 KEY ENHANCED LAYOUT 

$79.95 

84 KEY AT STYLE 

$59.95 

MAXI-SWITCH ENHANCED LAYOUT 

$84.95 

MAXI-SWITCH AT STYLE 

$ 64.95 

ACCESSORIES 


20 MB HARD DISK ON A CARD 

$349.00 

ARCHIVE 40 MB TAPE BACK-UP 

$369.95 

LOGITECH MOUSE 

$79.95 

MOKITDRS 


SAKATA MONOCHROME 

$69.95 

SAMSUNG MONOCHROME 

$129.95 

CASPER RGB 

$279.95 

CASPER EGA 

$399.95 

NEC MULTISYNC II 

$599.95 i 


EGA SPECIAL! 

SAVE $50. BUY AN MCT-EGA CARD AND CASPER 
EGA MONITOR FOR JUST $499 


Va HEIGHT FLOPPY DISK DRIVES ^ 

SV4 DS DO 360K 

$69.95 

SV4- FUJITSU M2551A OS DD 360K 

$89.95 

SV4 TEAC F0-55B OS OD 360K 

$99.95 

SV4 DS HO 1.2M 

$109.95 

$V4 FUJITSU M2553K DS HD 1.2M 

$119.95 

5V4 TEAC FD-S5G DS HD 1.2M 

$129.95 

V/i MITSUBISHI OS HO 1.44MB 

$149.95j 


jm MICROOEVICES. 110 KNOWIES DRIVE. LOS GitTOS. CA 95030 
LOCAL (408) 886-8200 FAX (408) 37849Z7 TELEX 171*110 

RETAIL STORE: 1256 SOUTH BASCOM JWE., SAN JOSE, CA (408) 947*8881 
HOURS: M-F 10-7 SAT. 9-5 SUN. 12-4 


Terms MawmxnorUarSIOOO FbrsNppmgAiidhandlaigaiclude$2S0IO'UPSground«idS3S0 
UPSmr Orders over 1 lb end toreign orders may require adcMwrulsNppaigcherges— please 
corileci me sales departmeril lor Ibearnount CA resalanrs must mdude applKsbia sales tea Prices 
aresubiecilocbangewimouinolKe We are not responmble lor typograpl^ errors Wereservelhe 
nghi to hmtqusntihes and to substitute mar>ulactuter AM merchandise subiect to poor sale AluM 
copy ot our terms IS available upon request Items pctured may oWy be representative 
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Daisywheel Printer.. .^198 


Satistaction 
I Guaranteed! 

Since 1975 


Turbo-XT 

$398 

• 4.77 & 10 MHz 

• 640K Motherboard with 256K 

• 8 slots • 8087 socket 

• 1S0W power supply 




• 1 MB Motherboard with 640K 

• 6 or 10 MHz switchable 

• 8 slots • 80287 socket 

• 200 watt power supply 

• 1.2 floppy disk drive 

• Hard disk/floppy controller 

Option A...Add *148 

• High resolution amber monitor 

• Graphics card & printer port 
Option B...Add *258 

• Hi-res RGB color monitor 

• Graphics card & Printer port 
Option C 

• Hard disk drive 

M MB lot «T W MB lor XT 40 MB Foe AT 

«id >298 mm ‘398 odd >348 

Amdek 310A $98 , 

Best selling hi-resolution |j I 

non-glare amber monitor il 

inter Math Coprocessors 


$29 


1200 Baud _ 

Modem $5g |g—« 

1200 baud external ‘88 

2400 baud '/i card internal . . .'128 
2400 baud external '168 

30 MB Hard Disk 

Complete kit with 
controller 


Cffl)$298 



10 MB PC/XT Kit '^^P‘188 

20 MB PC/XT Kit ‘248 

20 MB Card '398 

40 MB for AT ‘348 

40 MB PC/XT Kit '398 

Mountain 40 MB Tape ‘398 

360K Disk Drive 

Half height. $CQ 
Direct Drive DO 

Tandon TM100-2 full height . ‘89 

1.2 MB for AT ‘98 

S’/d" drive for PS/2 ‘218 

720K 3'/4’' disk drive ‘98 

1.44 MB 3’/4" disk drive ‘128 



No Siot Ciock 


i$48 


8087-2 ‘138 
80287-6 ‘178 
80287-10 ‘288 
80387-20 ‘728 




8087 ‘98 
8087-1 ‘198 
80287-8 ‘228 
80387-16 ‘468 

Mouse 

With Software 

LogiTech mouse ‘78 

Mouse systems mouse ‘98 

Microsoft mouse ‘108 

Fastrap trackball ‘98 

Deluxe joystick 

Ptac« ord«rt toll fr««l 
Contin«ntal U.S.A. 1-800-421-5500 
ln»ld« Califomla 1-800-282-1710 

All others 1-213-d73-7707 
Fax machine 1-213-675-2522 

Prices at our eight store locations will be 
higher on some items 

CalHomia 

Torrance. Sania Ana Woodland Hills 
Kearny Mesa Sunnyvale 

Texas 

Aadison Houston 
Georgia 
Smyrna 



Daisywheel Printer 

26 CPS 

‘198 

40 CPS 

$298 

Diablo compatible, 1 year warranty 
Parallel Interface I interface 

EPSON 9 Pin 
$198 LX-800 

Near Letter Quality 
FX-850, FX-1050, EX-800 ....Call 

EPSON 24 Pin 
$369 LQ-500 

Letter Quality Printers'^ 

LQ-850, LQ-1050, LQ-2500 ..Call 

O HEWLETT 
PACKARD 

LaserJet II 




$1748 



I ^ DIGITAL RESEARCH' . 

I MS-DOS 4.0 *88 

VGA Package 1^==^ 

Monitor & Card $0^0 j| 

• 800 X 560 

• Up to 256K brillant colors 

Hi-res EGA card 640x480 ‘128 

EGA monitor 640x350 ‘378 

VGA AutoSync 800 x 560 . . . .‘498 
NEC Multisync II 800x560 . ..‘598 
RGB color monitor 640x240 .‘258 

Vega VGA card ‘278 

Paradise VGA card ‘278 



Super 89 in 1 Font 

Cartridge ‘398 

Extra Toner Cartridge ‘98 

PDP 4 MB RAM card w/QK . .‘198 
IMB‘348 2MB‘648 4MB‘1148 

DeskJet 

PDP 128K RAM ‘98 
Extra ink cartridge ‘18 

Laser Printer 

$1198 

1.5 MB RAM Card ....TT.. . . .‘398 
Toner cartridge '58 

OigDATA 

Qkidata 320. .. . . .'358 

Okidata 321 ‘498 

Qkidata 390 '498 

Okidata 391 '688 



JADE COMPUTER 


MAHMt II 


We accept checks, credit cards or purchase 
orders from qualified firms and institutions 
No surcharge on credit card orders CA . 
TX & QA residents add sales tax. Prices & 
availability subject to change without 
notice Shipping & handling charges via 
UPS ground 50C/lb UPS air 1 00/lb 
Minimum charge -3.00 


4901 W Rosecrans Avc Box 5046 
Hawthorne Calilornia 90251-5046 


CIRCLE 243 ON READER SERVICE CARD 




COMPUTER DISCOUNT WAREHOUSE 


SEC 


NEC MuHitpMd 113044 

NEC MultispMd EL 140.71 

NEC Multiipeed HD w/20 Mo • -330.77 

NEC Powtimata 2. 40 Mo NEW 

NEC POMrmste 2. M Mo LOWER 

NEC Pmrmatt 386, 66 Mo NEC 

NEC Powgmma 386. 130 Mp ■ ■RRICIt 


NEC 





ATfaT The right choice 

6300 WQS 

$16M41 

6312 W6S 

1881.12 

6386 WGS 

3ir.78 

Modal 63 

488836 

Modal 64 

8180.70 

Modal 75 

8816.38 

All WGS Modalt Coma with Keyboird 


WHY PAY 
RETAIL? 

SeUs 
for Loss 

CALL FOR LOWEST CUSTOM QUOTES 


TOSHIBA 

3100 w /20 Mo 

1000 77841 

1200 183746 

1200, 2 Roppy 161246 

3200 SPECIAL WY 

5100 Nn MODEL 



8AM8UNG MOO in MHz. $12K, 6 Slots SfPK. I 
MoneinpMet boord, DOS. KoybMrd I 

S400. 1 Floppy $749.58 

S-300, 20 Mig 989.85 

S-300, 40 Mo 1117.92 

9400 AT CoiootM* 8^8 MHz, 8 SMi. I 
S/P/C, MMonplilcs Soird, DOS. Ktvboard 
S SOO, 1.2M Roppy $10«.45 

&S400. 20Mo 1499-90 

S-SOO. 40Mo 1924.45 



HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUifT PRICES 


MOL 70 $1335.20 MOL 170 $299136 



MOL 120 220086 I 

MOL 140 264056 

PS2 

MOL 30 2 dr ..$127241 MOL S(E, 30 Meg $284330 
MOL 30 20 Meg .172017 MOL^60M^ .NEW 

B8L9l;^M9.3i8ii hDLniioMq.M^ 

MOL 80 in Meg 58N« MOL 80 70 Meg .533838 




286. 40 Meg ... .241028 
286 70 Meg . . . .278148 rnn. ii. moi 4 . . 

386 Model n. . .541031 Port. III. Mdl 20 . 

386. Model 130.. 814012 Port. III. Mdl 40. 

366S. Model 20. . . .S/WE R)rt. 386 Mdl 40 542024 
3H8. Medel 41 .37^.21 Pori 386 Mdl 100.mO74 


13100 20 Meg. S 


6 .37K.2I Pori386L 

TOSHIBA 
.$298051 1 

HMIfi 1 
.. 478141 1 


MC MilO KU 

P888 (XT lurto) S64534 

Ilia 

VT286 w/40 Meg 1724.18 

VT386 NEW MODEL 

WY8E 

MOL 2106... 6117058 MDL 2214 ... .6187838 
MOL 2112 173020 MDL 3216 2MO06 

Ivpvipert Medel 2 Aa ZENITH 

Super^rt Model X MODELS 

Supersport 286 Model 20 IN STOCK 

Other Computen Available Upon Request 

1/2 heigm floppy drive 68008 

MINISAiBE M Meg 1/2 teight w/conl. .32014 
MINISCRIBE 30 Meg 1/2 height w/RLL . .34536 

SttGOl 40 Meg 1/2 height 39050 

GENOA 60 Mep nt. tape/wL tepe. .73431/ M&ip 

GENOA ISO Meg bit. tape inUU 

IOMEGA 20 4- 20 External SV* 178073 

8!!TOir5/a»2r.::;.:3»uov2^ 

PLUS Passport 20 47018 

PLUS Passport 40 50088 

PLUS 20 & 40 System Kit 48075 

PLUS PS2 MC System Kit 580SI 

PRIAM 40 Meo/M Meg MI3S/7eu» 

W Meg .... . 

SEAGATE 4006 R Meg iwd disk 14018 

HARDCARDS 

PLUS DEVELOPMENT 20 Meg SS60SS 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


EPSON 

DFXSOOO CALI LX800 ALL 

COW^ UMIO EPSON 

..FOR tSsSO MODELS 

BEST mu READY 

PRICE totlKO .70 

FX10SO EVER tQ>M8 SHIP 

by Kodak 

186P/300 631017/478.17 

XBBC 

Pro Printer II. .342085 Quietwriter Id.. 6129062 

NEC 

PS6(KL 6814.75 5200 $532.25 

S§ 8 ::;::;::i!aS 

POBCBO. 1067.78 CALL FOR ACCESSOMES 

OM>QA 

LASERLINE 6. 128061 ML 390 475J6 

ML 292 Plus...3n44 ML 391 84041 

ML 293 Plus... 51056 Ml M3 MOSS 

ML 294 737.18 RIt ^ Color .IKTlI 

PANASONIC 


1595 45045 3131 28032 

3151 44052 1524 57010 

•citizen 

TOWIBA 

P321SL 648436 P351-2 Color .6119095 

P341SL 63117 P3S1SX 101045 


1 1 Ilia 

[SH 

1 SANTA CURA Oiskiess VAxkstation . . 

..$64148 1 

SOFTWARE 4 STARTER KITS 

WESTERN DIGITAL 3 Node UN kit 

w/We$(ern Digital software 

.672134 

Entry-level 286 Starter Kit. 4 Users . . . 

...48180 

Entry-towel 286 Starter IQt. 8 Users . . . 

SAVE 

NOVELL 286 Software V. 2.11 

...197634 

NOVELL SR Netware Level 1 

..214188 

NWELL SR Netware Level II V2.1 .. . 

..2757J0 

INTERFACE CARDS 

ARCNR PC110 LANboard PS2 

.653140 

ARCNR PC110 LANBoard 

...11127 

ARCNR PC210 LANBoard 

...23530 

ETHERNR Interface Connector 

...32180 

RHERNR Plus Board (for 286) 

...89174 

G-NR Interface Card w/cable 

.29152 

WESTERN DIGITAL Ethernet Cards. . . 

...28110 

ACCESSORIES 

ARCNR Passive Hub 

...67100 

ARCNR Active Hub 

. . .42738 

Ethernet Terminators 

...3150 

Nowell Keycard 2.11 

....7140 

Navall fealaad aad aalbartzad lalat lad npgarl. 

1 CaR CDW tor al nav SoRwve wrWm. | 






AST TuJbolaser P/S IN STOCK 

C^ixim . i982:44/^u 

PANASONIC tSer. 08836 

TOSHIBA PageL^ser 253020 


802^*6 ■ ■. ■ ■ , ■. 171130/ 21836/3 

80387-16/10317-20 *EUI 72144 


0XY-fl85.. 6114071 
OXY-990.. .146732 DPX-5 




I. $348112 
l.■4^S052 


12x12 . 


He^Iviett prckXRT 

HP744(M ... .686030 
HP7475A ....141734 
HP7S50 2tt636 

HP7570 ..UNEfrRRZ 
HP SCANJET. ..SAVE 


BK HCH 

12x18 ■ ■ 


.163230 


mmr 

INSTRUMENTS 

HI OMP-42 
HI 0MP-S2/S2MP 
HI DMP-5M 
HI DMP-61/62 


AST 5251-11 Pks 661934 

EVEREX 12006/ 240N 10931/11130 

IRMA 3278/79 00017 

mCKARO BELL 2400 M/ 2400 Ex] .. 16095/ 19022 

HA/ES 1200... 621930 24006 637935 

12006 26020 2400PS2 399.15 

2400 42431 

IKMotlci 

120(£ 610045 24006 619070 

1200 EzlonMl 12010 9000 HST 01020 

1200 M. 618150 2400 M 6299.10 

1200 Plus 22088 2400 Ext 30044 

PERMA POWER 6 Outlet Surge Supp. . . . .62140 
tripplitw 

IC-490 $419.79 4 oullel $4125 

BC-1200 71055 LC-1200 15135 

BC-2000 117930 LC-1800 10015 

EMTASNIELD 

SOOVAtt SS6O05 1200 Watt ... .$984.75 

600 wan 83050 6 Oudet Surge... 2735 

■■ II I 1 ■ I I II I I I IIT— 

A-6 Switching Bar (par. or serial) $4196 

IA6F 5 Pack M 10 DS/DO mitm 4930 

KENSINGTON Masterpiece 0099 

KENSINGTON Masterpiece Plus 12040 

KEYTRONICS 5151 SM or /CST 15195 

KETTRONICS 1t1 10736 

Printer Cable (IBM to Centronics) 6 ft 1099 

n Pawar Supply ISO Weat 0036 


MONITOR INTERFACE CAROS 


COW^** color card $ 9000 

COW"* monographtcs card w/p 99J)0 

GENOA Spectrum (color monographic w/p)16075 

HERCULES color card w/p 146.16 

HERCULES monographics plus w/p 17064 

TAXAN MONOGRAPHIC w/p 9930 

AT&T Monochrome Monitor $18046 

AMDEK 31CW/ 418A 11099/ 14939 

AMOEK 1280 67078 

COMPAQ monochrome monitor 194.46 

COMPAQ VGA Mono 18110 

IBM PS2 8503 20935 

NEC Munuyiic GS 19432 

NEC Monograph 1297.25 

PGS MAX 12E . . 139.40 

PACKARD BELL Green or Amber 8936 

TAXAN 123 Green/ 124 Ambar . . .11930/ 12436 


AMDEK color 600T/722 $34024/444.49 

IBM PS2 8512 Color 43040 

IBM PS2 8513 Enhanced Color 51020 

SAMSUNG RGI Cama 24138 

P^ HX-12 Plus 417.16 

TAXAN 650 / 728 46938/29930 

MAGNANOXe^ 25035 


VGA A EGA PRODUCTS 


W>A It EGA MONITORS 

COMPAQ VGA monitor 

MAGNAWOX 943EGA 387.40 

MITSUBISHI Diamond Scan 522.20 

NEC Multisync It/ PLUS 609.78 / 818.10 




TAXAN 770 PLUS 49040 

ZENITH Z 1490 89031 

VGA DISPLAY CARDS 

ATI VGA VIP 628024 

GENOA 5100/ VOO 23434/330.55 

PARADISE VGA 29738 

ORCHID VGA 278.14 

VIOCO-? VGA 298.15 

EGA DISPLAY CARDS 

ATI Wonder Card $19936 

GENOA Super EGA Hi-Res 800 x 600 . . . .23148 

NEC MVA 1024 96058 

NEC GB-1 640x480 229.43 

PARADISE Auto Switch EGA 460 17936 

VIDEO 7 Vega Dtlaia 24074 

CAD MONITORS S CARDS 

MITSUBISHI 6905. 19 inch $2375.96 

MITSUBISHI 6922. 19 inch 1974.80 

HITACHI 4119. 19 inch 2310.65 


LOGITECH C7/|i«‘.V.'.V.'.V.V."VB9.95/ i 09„ 
LOGITECH Logimouse C7 w/ publisher ...12435 
MICROSOFT Mouse (Bus Version) 10934 


.9935 
,108.77 
59 70 


(Serial Version)., 

MOUSE SYSTEMS (Bus Version) . . 

MOUSE SYITEMI Omnimoute 


HIGH VOLUME BIDS INVITED 

730 Anthony Trari. Northbrook. IL 60063 FAX-A-BID (312) 29M737 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE"' 

Open terms available to approved credit 


It you find a batter price 
call us batora you buy. 


NOW! 


Omi Cm aagti at »a MMM an 


tgitNMtn 9 

r noon aw 


MtacM i> 


( 8001 233 - 


:( 312 ) 


In Illinois 

498-1426 


( 312 ) 


FAX 

291-1737 I 


CHARTER MEMBER 


MICROCOMPUTER 

MARKETING COUNCIL 

cfnc 


0 B928 










800-533-1061 DSPs TOP SEVEN SPECIALS 800-533-1061 


Seagate 

ST-225 with WD- 
GEN Controller 

$ 239.00 


Panasonic 

Panasonic 

MicropoKs 

1335 70MB 
Hard Drive 

NEC 

Alloy 40MB 

PS/2 Tape 
Drive 

Panasonic 

10801 

Printef 

PM-1222T/S 
Amber Monitor 

Multi-Sync II 
Monitor 

KX-P4450 Laser 
Printer 

$ 145.00 

$ 66.00 

$559.00 

$579.00 

$279.00 

$1499.00 


DSI’s COMPATIBLE COMPUTERS AT SPECTACULAR PRICES!! 


DSI-20MB-8OS8 
lOMhz, 2 aMB 

.640K RAM 


$949 


Par, S«r. Own* Porti 
AT styl*K«ybeard 
1 Y«if Warranty 
1 2* Ambar Monitor 


DSI-40MB-80286 $1499 

l2Mhz, 40MB 

. 640KRAM . Par. Sar. Qama Ports 
. 1.2MB Fk»py . Enharv^ Kayboard 
. Intamal CfecK . 1 Yaar Warranty 
. Mono Grai^ica . 1 2* Ambar Monrtor 
. 0 Wart State . Co-Proeaaaor Sockat 



DSI>40MB-d0386 $2899 

16Mh2, 40MB 

.640KRAM . Par. Sar. Qama 

1.2M Roppy . Enhanc^ Kayb< 


. Inter^ CtMk . 1 Yl _ 

. Mono Graphica . 1 2* Ambar 

. 0 Wait Stata . Co-Procaasor Sockat 



DSI ALTERNATIVE CONFIGURATIONS 


Without Hard Drhra 
30MB 8088 System .. 
40MB 8088 Astern .. 

CGA Upaada 

EGA Upgrada 


1.4MB Floppy Add-On „ 


I 749 
$ 979 
11099 
$ 199 
9 399 
9 199 
9 199 


65MB 80286 Systam ... 


91599 










1.4MB Roppy Add-On ............ 


1 119 


65MB 80386 Systam 

80MB 80388 &slam .... 

CGA Uptfaf^ 

EGA U wada ............... 

720KB R^py Add-On .. 
t.4MB Roppy Add-On .. 


92989 
93129 
9 199 
9 399 
9 99 
9 119 


SEAGATE HARD DRIVES 

ST-125 (20MB. 3.5*) 

ST-225 {20MB) 

ST-1 38 30MB. 3.5') 

ST.238 30MB 

ST-251 {40MB 

ST-251 -1 (40MB 28ma) 

ST-277 (8SMB) 

ST-4038-AT (30M6 Pull Haight) 

ST-4096-AT {80MB Pull Haight) 


MONITORS 

9 229 NEC Multitync Plus 

9 199 Magnavox 8CM873 MuHirnoda 

9 239 Ma^avox 9CM0853 EGA. 

9 219 Maoiavox 9CM082 VGA Color 

9 329 Quadrant 1 4* T/S B/W or AMBER. 

9 389 Raga 4215 CGA 

9 389 Samsung 14* T/S CGA 1484W 

9 449 Loading Tach 14* CGA T/S 1410 

9 999 Lsa^Tach13*EGA 


9 879 
9 479 
9 344 
9 429 
9 93 
9 239 
9 299 
9 299 
9 339 


PRINTERS 

IBM PrePrintar II ......... 

IBM ProPrintar XL ....... 

IBM ProPrintar XL24 .... 

IBM Quiatwrriar > 


Panasonic KX-Pl091i.. 
Panasonic tOC-Pt092i .. 


Panasonic KX-P1S92 . 

PanasorkKX-Pl595 

Panaaenie KX-P1524 (24 Rn)... 


9 399 
9 929 
9 699 
91099 
9 199 
9 309 
9 396 
9 419 
9 919 


Policies 

Company or Psrsorral Chacka, allow 1 waak to daar. 

UPS ovamight availaUa. 

C.O.ITs ra^ira a cashiar'a chack. monay ordar. or Cash. 
Wa accapt visa and Mastercard, with no aurcharga addad. 
CradH carda va not chargad until shippad. 

Pricaa aubiact to changa without rrobM. 

Salaa Tax whara applicabla. 


Roiae 12 * BosSdB 214 Noith Man Stmr 200 Sawnall River 

WMBBorsUnd, NH 03467 Nnk*. MA01760 Pnkway 

OnippinQ (603)357-1299 (617)653-7175 Hambome. NY 10532 

Cal tor UPS 2nd-0ay & Naxt-Oay-Air rataa. (914)7^-3093 

Computara. prmtars, and monitors pay aclual UPS chargas. 

Oirtslda Cornnantai U.& and Alaska, cal tor shipping 


CIRCLE 187 ON READER SERVICE CARD 


DSI 

Durable Solutions, Inc. 



80286 


EGA SYS w/ 
20 MB HDD 


I 80286-10 (10/6 MHz) ■ 640K RAM 
I 1.2MB FDD ■ 200W POWER SUPPLY 
I 101 KEYBOARD ■ 606287 MATH SOCKET 
I W.D. CONTROLLER (2 HDD. 2 FDD) 

I TURBO-SPEED BUTTON 
W/LED INDICATOR 

I KEYBOARD LOCK A RESET BUTTON 
I PHOENIX BIOS ■ 20 MB HOD (ST-225) 

I SERIAL.PARALLEL. GAMEPORT 
I EGA G CARD (AUTO S/W) 

I EGA MONITOR (640 x 350) 

I COMPUTER CABINET DIMENSIONS 
21*'Lx 16.5'Wx6"H 



MONO SYS 
W/20MB HDD 


6088-2 8 MHz TURBO CPU 

640K RAM ■ 1-360K FLOPPY DISK DRIVE 

1-20 MB HARD DISK W/CONTROLLER 

CLOCK CALENDAR W/BATTERY BACKUP 

SERIAL, PARALLEL, GAME PORT 

MONO GRAPHIC CARD 

12" TTL AMBER MONITOR 

FRONT RESET A TURBO SWITCH 

POWER A TURBO LED INDICATOR 

101 FULL FUNCTION ENHANCED 

KEYBOARD 

150W POWER SUPPLY 



80386 


COMPUTER SYSTEM 

W/40MB HDD 


OPTION 

■ 12 MHz 0 WAIT STATE AVAILABLE 

■ NEW COMPACT SIZE CABINET 
DIMENSIONS 14.5"W x 16"L X 7"H 


I 32 bit 80386-16 MHz CPU ■ 40 MB HARD DISK (ST-251 40ms) 

I 1 MEG RAM (80ns) ■ 1.2 MB FLOPPY DISK DRIVE 
I 200W POWER W/DESKTOP CASE 

I SERIAL. PARALLEL. GAME PORT ■ 101 ENHANCED KEYBOARD 
I MONO GRAPHIC CARD ■ 14" TTL AMBER MONITOR 



1800-545-9777 ^ 

COO rsQueet cash 

I SUNTRONICS, INC. 


HCao OtKt 

iHus c«cwsH*weivo 
MawTMORMt cawrw u r t m >m 
(213) 644-1140 


o«*NCC casTMr s*i le s 
(714) 536-0929 
CUSrOWtaSIMviCt (213)644 ti«o 


1 YEAR WARRANTY PARTS A LABOR ALL ITEMS IN STOCKI 

paiCCS SUSJCCT TO CMSNCC WITHOUT NOTICE 
C4U row OTHER COMFIGUHITlONS- 
• N MM' 4KI CuUITil' 

•MR t4RHI l| U«VV'ai i| HR 'I* U> URIWW mMR tu> N 

N'lRagei'iR a un H'lawiHMtH'waiiNiiiiiswnKutm- 

- ITEMS RCTURNCOWUSI M *SMEWWiTmOU1 MOCM'ICAIION or damage All UA>n>AiS 
AND RACAAG'M) MUST 61 IMCIUOCD RETURN SHlRAmG MUST BE RRERAIO AND INSURED 
BEARING A RMA iRnuRNMATERlAi AUTmORiE ATION ON TmESMiRRimG LABtl 


ORCLE 274 ON READER SERVICE CARD 




Leprecard 



Letxecards feature components utitong 
me latest technoiogv from Seagate & 

western Dig»tai vou get a i year warranty, & illustrated user's guKJe 
' Low power drives mean less strain on me power supply, ioy«r 
operating temperatures and longer component nfe free software including 
TakeTwo. me Dacku) utmtv PC magazine Editor's Choice m 1986 & 1987, & pc*kwik 
disk cache software from Muitisoft 

ZIMG 30MB 30MB «MB 49MB 6SMS 

85ms 85ms 40ms TOms* 28ms* IBms* 

$299 $339 $389 $449 $549 $649 

'Average access soeea oer oarrircn 

TANDY 1000/A/SX/TX Leprecards add $20 





PC/XT Disk Hits 

•Pretested 
& formatted 
•western 
Digital short 
controller 

•50 page installation^ 
guide & reference 
manual 

•CatJies, mounong screws, 
full & haif-r«i^t 
faceplates 
•TakeTwo oackup software. 

PC MAGAQNE "Edita'S Choice" 

•PC-KWIK disk cache software Dv Muitisoft 
• 1 year warranty, 30 day Money Back Guarantee 
•Optional, 150 watt, ul/fcC approved 
power supply fa IBM PCs $69 

TANDY 1000 kits add $20 

20MB kit $289 

Seagate ST225 21 4M8/65ms/natf'Height/l4 8watts 

30MB kit $309 

Seagate ST258 52 7MB/65ms/Haif-Heighc/i48watrs 

40MB kit $459 

Seagate st 251 428M8/Ha!f-Heigm/ii watts 
ae-famatted into a pair of 2iMe/28ms partitions 

65MB kit $549 

Seagate ST277R 65 5MB/Haif-Height/ii watts 
ae-famatted mto a pair of 52MB/28ms partitions 


AT Hard Disk Hits 

•includes GM AT rafs & cables 
•SpeedStor a OnTrack large drive software 
•Rxmarteo, Partitioneo & Tested 


$128 

Mooe* 

SOM 

Caoxitv 


HH 

Seagate ST251 

40ms 

428ive 

$359 

HH 

Seagate ST251-1 

sons 

42 SMB 

$449 

fh 

Seagate ST4096 

28ms 

802MB 

$599 

FH 

Maxta 1140 

27ms 

117MB 

$1669 

FH 

Maxta 2190 

30ms 

150MB 

$1999 


~ m 41 * 1)0 

LepreFAX Modemsi 


Internal External 

$299 $359 


•Easy to use Pop-uD Menus 
•Sends ASCII or wora cxocessing files 
•Send/Receive from any Croup 3 fax macfiine 
•Prints on standard dot-matrix or laser ormters ' 
•Automated sending Ourmg low phone rate periods 
• internal aaOObps, 5289 9600bos $559 

•Portable external plugs into PC serial port. 5359 




286^° Computer 


80286 processor at running at 6/10 Mhz with 0 wait 
states provides a Norton 51 rating of 11.5. 8 slots • 

Room tor 1 full height and 3 half • height drives ■ 

200 watt power supcHv • Clock catendar ■ Choice 
of 1.2 a 1 4aMB floppy drive • Combinatoi Hard 
Disk/Floopv drive controller ■ Maxiswitch 84 or 101 key kevtxjard • 512K ram standard 
expandable to 1 MB • Award BI05 ■ 1 year warranty ■ 30 day money back guarantee- 
complete Systems with Sehal/Parallel/Came Ports: 

Monographics Caro 8 Monitor $1095 Orchid 51 2K VGA & Multisync II $1995 

with 20MB/65ms Seagate $1289 with 20MB/65ms Seagate $2189 

with 40MB/40ms Seagate $1429 with 40MB/40ms Seagate $2329 

with 65MB/40ms Seagate $1549 with 65MB/40ms Seagate $2449 






1.5 MB Laser Printer 

"One of the taserjet's strongest competitors " 

IfFOWORlD October 5. 1987 


512K RAM 

$1495 


1 5M6 RAM 

$1595 


• 1005S HP laserjet. & Laseget * compahble 

• 1.5MB RAM Gves Full Page 300doi graphics 
•vector graphics capability improves speed on 

programs like Autocad up to 9356 
•9 resident & 5 downloadable soft fonts standard 



•Printer utiktv software 
•Serial & Parallel Interfaces 

• 120 day TRW on site maintenance 

• 1 year warranty 

•Options: All HP style font cartridges 
Toner Cartridge SJ9 


Orchid 

Designer VGA 
512K $29 9 256K $269 
Tiny Turbo 286 $289 
Ramquest II IMB $799 


5.5" Floppy Hits 

Internal kits for PC/XT /AT computers 
include SW mounting bracket, black & gray 
face plates, and at rails, 1 44 MB ftx PC/XT 
includes high speed Western Digital 
controller FREE TAKE TWO floppy backup 
software 

720 Kit 1 44MB fa AT 1 44MB fa PC/XT 

$109 $139 $199 




2400 MNP Modems 

$239/$229 

•Haves ComoatiWe, 
300/1200/2400 

•MNP level 4 error correction 
•FREE MIRROR II Software, a 
$69 value 

•internal model $229, fits in 
shat slot 

Internal with MIRROR II 
(non MNP) $109 


25246 Townsgate Road Dept P / Westlake village, CA 91361 

To order, or get our free catalog, call: 

Toll Free 

™ 800-722-AT-XT 

■••lyiC California 

805-373-7847 

* No extra for Visa /Mastercard lAMEX add i%). 

* Prices Include UPS surface shipping. 

* Federal Express shipping Just $l .50 per pound. 

* so Day Money Back Guarantee. 

* Corporate & Institutional PO's accepted. 


aRClE IM ON READER SERVICE CARD f 1 






• Com* Visit Our Computer Warehouse ClOb Outlet Store • Coma Visile Our Computer Warehouse Club Outlet Store • Come Vl(it Our Computer Warehouse Club Outlet Store* Coi 


> Call for FREE Catalog • Call for FREE Catalog • Call for FREE Catalog • Call for FREE Catalog • Call for FREE Catalog • Call for FR 


'Uit'nK(r\ 


RIZNETM/Omr 


625 ACADEMY DRIVE NORTHBROOK. IL 60062 


I n 

1 1 

1 

NEC LC890 *2,950°°* 

• 35 Resident type fonts w - - 

• 4 standard interfaces 

• 3MB of internal memory 

LC 890 Toner Cartridge (6Pk.) ..T®r!^6^0* 

THE 2400 BAUD MODEM 

100% Hayes SftftSS* 

compatible half height wW 
internal card modem w/ 

Bitcom Communica- 
tions software. 

THE®1200 BAUD External .^^^85.85* 

THE® 2400 BAUD External 139.00* | 

THE 286/12, 

•51 2K of IMS on the 91 5^ 

Motr>ertx>ard • 6-12Mhz * 

Keyboard/T oggle Switch 

Selectable • i .2MB 

Mitsubishi HDC/FDO • 

Phoenix Bios • t01 Key 

Keyboard • Monitor S . 

Video Board Optional “*" 

BUY NOW AT Dl£ 

>COUNT WHOLESALt 

: -F 8% PRICES !* 


BUSINESS SOFTWARE 


ALDUS PageMak..? 3.0 479.75' 

ASHTON-TATE Dbase IIN - 345.32' 

ASHTON-TATE Mufttr-ate Advan II 235.35' 

BORLAND INT P-jr-ffio* 2 C 392 

BORLAND INI Ouattfc- 129.0C* 

BORLAND INT Sidekick Plus 112.11* 

BORLAND INT Sprint 108.50* 

BORLAND INT Turbo C or Basic 56.05* 

CENTRAL POINT PC Toots Deluxe .. . 37.50* 
DAC SFT DAC Easy Accounting 3.O.... 53.00* 
LOTUS DEVELOPMENT Lotus 1-2-3 279.00* 
MERIDIAN TECH Carbon Copy Plus 1 00.49* 

MICROSOFT ‘C“ Compiler 271.69* 

MICROSOFT Excel 285.32* 

MICROSOFT Basic 4.0 or Windows .... 60.55* 
MICROSOFT Word 4.0 .. 199.CC’ 

PEACHTREE SFT AcctinpS. 146.45' 

PETER NORTON Utilities-Advanced . 68.25* 
QUARTERDECK OFFICE Desqview 69.69* 

SYMANTEC Q&A 3.0 186.85* 

WORDPERFECT WordPerfect 5.0 .. 205.00* 
XEROX CORP Ventura Publisher 445.00* 


PLOTTERS/SCANNERS 


HOUSTON INSTRUMENTS All Models CALL 

HEWLETT PACKARD ScanJet 984.75* 

PRINCETON GRAPHICS LS 300 701.95* 

lOLINE PLOTTERS CALL 

SUMMAGRAPHICS(12x 12) 342.39* 

SUMMAGRAPHICS(12 x 18) 564.59* 


PRINTERS 


PANASONIC 

lOSOi 

1592 

KX-P4450 LASER 1 

CITIZEN 

180D 

MSP-50 

MSP-45 

Tribute 224 

Premier 35 

EPSON 

LX800 

LQ500 

LQ1050 

FX1050 

FX850 

NEC 

LC860+ 1 

5200 

P9XL 

P5300 

P2200 Dot Matrix 

OKIDATA 

390 

ML 393 

ML 321 

ML 320 


170.69* 

389.00* 

469.00* 

166.65* 

388.85* 

437.00* 

578.90* 

489.00* 

176.00' 
.. CALL 
.. CALL 
.. CALL 
.. CALL 


,839.00* 

503.49* 

958.49* 

639.00' 

317.14' 

439.00* 

879.00* 

443.12* 

319.23* 


MONO & COLOR CARDS 


HERCULES Graphics Card Plus 

THE® Color Card or Mono 

A.T.I. EGA Wonder 800 x 560 

ORCHID Designer VGA (IBM PC/XT) 

PARADISE Auto Switch 480 

PARADISE VGA Plus Card 

VIDEO 7 Vega Deluxe 640 x 480 

VIDEO 7 VGA 


170.69* 

55.00* 

162.00* 

287.31* 

162.00* 

253.00* 

185.14* 

249.96* 


COMPUTER SYSTEMS 


AST Premium 286 Model 80 1,542.77* 

AST Premium 286 Model 140 2,513.91* 

COMPAQ Deskpro 286r40MB 2,295.25* 

COMPAQ Deskpro 386/60MB 5,089.00* 

COMPAQ Portable III MDL 40 3,850.00* 

IBM PS/2 Model 30 CMS 20MB 1,473.59* 

IBM PS/2 Model 50 2,499.75* 

TOSHIBA T-1000 Laptop W/512K 719.00* 

TOSHIBA T-3100/20 Laptop W/640K 2,838.00* 
TOSHIBA T-5100 w/2MB RAM, 40MB4, 450.00* 
TOSHIBA T-3200 Laptop 3,395.00* 


I LraniOA ' . M LapiL'i 




Call For Best Pricing On Other Models 


Wbrdftrfect 

Wiial I’nic'CvsinK.SottvMm; 


$205«'- 


Advanced word processing functions 
100.000 word phonetic dictionary 
Split screen editing 
Use up to 5 different fields at once 



PANASONIC 
10911 MDL.2 


192/32 CPS, 

10" Par w/ tractor 


$ 17500 * 


FLOPPIES, DRIVES, TAPES 


CMS 360K Ext. PS/2 Floppy 231.29* 

IOMEGA Bernoulli 11 20MB int 738.00* 

IRWIN 64MB Int Tape for IBM PS/2 ... 499.00* 

IRWIN 145 40MB Internal Tape 419.65* 

MINISCRIBE 3650 40MB Kit 360.57' 

MITSUBISHI 360K 1/2 Ht Dr 79.79* 

MITSUBISHI! MB 3.5"FD 79.79* 

MITSUBISHI 1.2MB Floppy 1/2 Ht 85.62* 

PLUS OEVEL Hardcard 20 489.87* 

PLUS DEVELHardcard 40 601.82* 

SEAGATE ST-225 20MB Kit 249.00* 

MINISCRIBE 3675 60MB HD Kit 389.00* 

MINISCRIBE 6128 1 10MB RLL Full Ht 659.00* 
SEAGATE S I -251 42MB 40MS ■ -.D . 349.0:“ 

SEAGATE ST-4096 80MB Full Ht 529.00* 

SYSGEN Bridge File 3.5" Ext. Drive .... 205.00* 


1-800-621-SAVE 

lco,po,a,.*E.po„ 1.312-205-1300 


MITSUBISHI 
DIAMOND SCAN 

13" Color Monitor 

$ 45500 - 

NEC Multisync II Hi-Res13’ 
Monitor 



Call For Beal Prices on Magnavoi, AmdeX. IBM. 
Princeton, artd tlB-IB 


mum. 


HAYES Smarlmodem 2400 392.89* 

HAYES Smartmodem 1200 261.59* 

U.S. ROBOTICS HST 9600 604.99* 


MULTIFUNCTION CARDS 


AST Advantage Premium 295.00* 

INTEL Abo. '.ird28» 385.00' 

ORCHID Tiny Turbo 286 241.39* 

ORCHID Twinturbo 12 342.39* 

THE(gMulti I/O w/P/S/G/CLK/CAL 50.40* 


MA TH CO-PROCESSOR 


INTEL 80287 10MHZ Co-Processor .. 284.50* 
INTEL 8087-2 Math Co-Processor .... 147.00* 
INTEL 80387-16 Co-Processor 445.00* 

LOGITECH Logimouse + 69.69* 

LOGITECH Hi-Res Mouse 85.85* 

MICROSOFT Mouse W'KainiL 93.50' 

MICROSOFTM - . V/ 125.00* 

CENTRAL PT Deluxe Option Brd 106.05* 

CURTIS Ruby w/Fax Protector 63.63* 

KENSINGTON Masterpiece-^ 99.99* 

THE COMPLETE PC Complete Fax ,. 297.95* 

FUJI 3 1/2" DS/HO Box of 10 45.45* 

UNISON Unipower 400 UPS 329.00* 

640K & 256K CHIPS CALL 

DISKETTES (25) Hi Dens IBM AT 32.82* 

DISKETTES (50) 5 1/4" DS/DD 17.50* 


FAX MACHINES/COPIERS 


SHARP FAX FO-300 

Sharp’s deluxe. luH-fealured compact fax with 
auto dialing and document feeder. 1B second 
transmission and programming polling/turn- 
around polling/timer pollirtg 
SHARP FO20 Fax Paper (6 Rolls) 23.23* 

*1,1312°* SHARP 

SHARP Z-50 Copier 487.83* 

SHARP Toner Cartridge 60.60* 

Call For Pricing On Other Models 



MONOAY-FRIDAY 

8;3OAM-6;00PM 


SATURDAY 
10:00AM.4 :00PM 


El ^ 


TECH SUPPORT 1- 312-205-1410 
CUSTOMER SERVICE 1-312-205-1510 
FAX 1-312-205-1525 
MONDAY-FRIDAY 900AM-4;30PM 




REAL BUYING CLOUT* Call now and join over 
200.000 members who are too smart to pay more! 
MEMBERSHIP BENEFITS: * Pay just 8% above 
advertised wholesale price ■ 3%cash discount 
included in wholesale price) * Price Protection • 
Optional software rental library • FREE Wholesale 
Buyers Guide • FREE UPDATES • Fully Insured 
48 Hour Delivery • 10 day Return Policy • FREE 
Technical Support * FREE Bulletin Board * Quan- 
tity Discounts • All Prices Subject To Change. All 
Products Subject To Availability. JOIN TODAY 
FOR AS LfTTLE AS $10. 

■*H PrtM Shown a., WyMsM P.ic, 


Call lor FREE Catalog • Call lor FREE Catalog • Call lor FREE Catalog • Call lor FREE Catalog • Call lor FREE Catalog • Call for FR 

CIRCLE 353 ON READER SERVICE CARD 


• Coma visit Our Computer Warehousa Club Outlet Store • Come Visit Our Computer Warehouse Club Outlet Store * Come Visit Our Computer Wsrehousa Club Outlet Store . 














wlington 0>mputer jProduct/ give/ you the 
be/t price/ on IBm PC/. . . 


. . .and COMPAQ too! 


IBM AT 

1.2 Floppy. 512K. 

40 MB Hard Disk 

w/Monochrome Monitor . . . $3195 
w/Color Monitor $3395 

IBM XT 

CALL FOR CUSTOM 
CONFIGURATIONS 


IBM PERSONAL SYSTEM II 


Model 30. 2 floppies w/Monitor $1475 
Model 30. w/20 MB & Monitor . $1899 
Model 50. w/20 MB & Monitor . $2875 
Model 50. w/30 MB & Monitor . $3095 
Model 50. w/60 MB & Monitor . $3699 


Model 60. w/44 MB & Monitor . $3495 
Model 60. w/70 MB & Monitor . $3995 
Model 80. w/44 MB & Monitor . $4595 
Model 80. w/70 MB & Monitor . $5249 
Model 80. w/115 MB & Monitor $6895 


w/Color Monitor add $250 


COMPAQ 286 


DESKTOP ~ 1 Drive 

640K. 40 MB. Monitor $2395 

PORTABLE 11 MODEL IV — 

1 Drive 640K. 20 MB $2799 

PORTABLE ill — 

1 Drive 640K. 20 MB S359d 

w/40 MB $4175 


COMPAQ DESK PRO 

1 Drive. 640K, 20 MB 

Green or Amber Monitor $1695 


COMPAQ 386 


Model 386S (16 MHZ)... . $2995 

Model 386S w/40 MB (16 MHZ) $3895 
Model w/60 MB-20 MHZ . . $5299 

Model w/130 MB-20 MHZ . . $6695 

Model w/300 MB-20 MHZ . . $9195 

Model w/110 MB-25 MHZ . . $7699 


COMPAQ PORT. 386 

Model 40 $5649 

Model 100 $7195 


AST PREMIUM 286 


10 MHZ. 512K. 1 floppy. 40 MB. 
monitor. 

$2199 


PACKARD BELL 
or SAMSUNG 


XT Turbo. 512K. 1 drive. DOS. S/P/C. 
20 MB. monitor. 

$1049 


DRIVES & TAPES 


Ext. SVi" for PSIl $239 

Toshiba SVa" 720K .. . $109 

Toshiba 3’/i" 1.44 $125 

20 MB Tape $339 

40 MB Tape for AT 
or Compaq 386 $459 


SEAGATE HAftD DISKS 
20 MB for XT (ST225). $269 
30 MB for XT {ST238). $289 
40 MB for AT (ST251). $369 
40 MBfor AT(ST251-1)$479 
80 MB for AT $749 


EVEREX 


60 MB Internal $679 

60 MB External $679 


PRIAM HARD DISKS 

40 MB $679 

60 MB $819 

130 MB $1999 


IOMEGA 

10 + 10 Bernoulli w/Controller $1489 

20 + 20 Bernoulli w/Controller $1829 

Bernoulli Box II Sy^" 20 MB Int. w/card $969 

Dual 20 Ext. w/card $1785 

Bernoulli Plus $3450 


PLUS 

Hard Card 20 MB $529 Hard Card 40 MB $689 






/ \ 

VIDEO BOARDS 


ATI EGA Wonder $189 

ATI VIP VGA $269 

Compaq VGA $449 

Everex EGA Autoswitch . . $139 
Hercules Graphics Plus . . $179 

NEC MVA 1024 $799 

Orchid VGA $289 

Paradise Autoswitch 480 . $169 

Paradise VGA $259 

Paradise Professional $399 

Vega VRAM VGA $499 

Vega VGA $289 


MICE & 
PLOTTERS 

Mouse Systems 

Microsoft 

Logitech 

Summasketch 12x12 
Summasketch 12x18 

HP7440 

HP7445 


. - $99 
.. $109 
. . . $74 
. . $389 
. . $689 
. . $989 
. $1449 


^ MONITORS ^ 

AMDEK 

310A ... $129 600 $349 

410A...$149 722 $439 

PRINCETON 

HX12E $449 

Ultrasync $529 

IBM 

8502.. .. $199 8513.... $519 

8512.. .. $449 8514... $1150 

NEC 

Multisync II $579 

Multisync Plus $879 

19" XL 1999 

GS $189 


COMPAQ VGA . . 
SAMSUNG Color 
SAMSUNG EGA . 
SONY Multiscan . 
ZENITH 1490.... 


$539 

$249 

$349 

$599 



Arlington 

G>mputer 


'roduct/.fnc. 


3025-E S. MALMO 
ARLINGTON HEIGHTS. IL 60005 



FOR ORDERS & SYSTEMS OUOTES: 


800 - 548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312 - 228-6333 
SHIPPING 312 - 228-6333 
TECHNICAL ASSISTANCE 312 - 228-1470 
FAX 312 - 228-0516 

Prices and Availability Subject To Change Without Notice 












BrinQino you tho be/t in iDfn compatible 
peripheral/ /ince 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 800 

FX 850 

FX286E 

LQ 850 

LQ 950 

$189 

$339 

$419 

$519 

$599 

DFX 5000 

FX1050 

LQ500 

LQ 1050 

LQ 2550 

$1399 

$489 

$329 

$719 

$929 


PRINTERS 



EPSON 



NEC 


LX 800 ... . 

.. $189 

LQ 500 . . . 

. . . $329 

P5200 

$539 P5300 . . . . 

. . . $699 

DFX 5000 . 

. $1399 

LQ 850 .. . 

... $519 

3550 

$749 P9XL 

.. $1049 

FX 850 . . . . 

. . $339 

LQ 1050. . 

... $719 

P5XL 

$859 P2200.... 

. . . $349 

FX 1050... 

. . $489 

LQ 950... 

. . . $599 




FX 286E . . . 

.. $419 

LQ 2550.. 

. . . $929 


TOSHIBA 






321 S/L 

$489 341 S/L . . 

. . . $659 


OKIDATA 


351 SX 

$989 Laser 

. . $2649 

292 

. . $449 

ML 320... 

. . . $339 




293 

. . $589 

ML 321... 

. . . $469 


PANASONIC 


393 

. . $929 

ML 390... 

. . . $469 

1080 1 

$189 10911.... 

. . . $209 



ML 391... 

. . . $639 

1092 

$319 1592 

. . . $409 

Laser Line 6 w/Module 

.. $1499 









IBM 


HEWLETT-PACKARD 


Quietwriter III 

.. $1199 

LaserJet II . 



.. $1699 

Proprinter II . 


. . . $389 

1 MG Upgrade 


. . . $339 

Proprinter X24 

. . . $539 

2 MG Upgrade 


. . . $629 

Proprinter XL 


. . . $539 

4 MG Upgrade 


.. $1199 

Proprinter XL24 

. . . $699 


^ MODEMS & ^ 

FACSIMILES 

Hayes 1200/1200B $289 

Hayes 2400/2400B $429 

Everex 300/1200 w/Software $79 

Everex 2400 Internal $169 

Everex 2400 External $239 

Prometheus 2400 Internal $159 

Prometheus 2400 External $199 

Sharp FO-300 Fax $1219 

Sharp FO-420 Fax $1339 


CHIPS 

64K Ram Chips 9 for $25 

256K Chips each $11 

8087-3 $109 

8087-2 $149 

80287 $159 

80287-8MHZ $249 

80287-10MHZ S289 

80387-16 $449 

80387-20 $689 


SOFTWARE 


D Base III Plus $379 

Framework $339 

IBM Displaywriie IV $299 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Word $219 

Microsoft Excel $299 

Multimate Adv. II $259 

R Base for DOS $439 

Smartcom $59 

Symphony $429 

Ventura Desktop PubI $499 

Word Perfect 5.0 $219 

Wordstar 2000+ $239 


MULTIFUNCTION 

BOARDS 


Everex Magicard 384K $169 

AST 6 Pack w/384K $239 

AST 6 Pack Premium W/256K $219 

AST Advantage $259 

AST Rampage PC w/64K $239 

AST Rampage AT w/512K $399 

Orchid Tiny Turbo $279 

Intel Above Board PC $239 

Intel Above Board 286 $319 

Intel Above Board PSIl $269 

Intel PC 386 $999 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced $599 

V J 


ic ISSUE HIGHLIGHTS ★ 


AST RAMPAGE AT 

NEC MULTISYNC 

SHARP 

NEC 

WORDPERFECT 

W/2 MEGABYTES 

MONITOR 

FO-300 FAX 

MULTISPEED HD 

5.0 

$999 

$579 

$1219 

$2299 

$219 


EXTERNAL S’/, 
FOR PSIl 

$239 


Arlington 

&mputer 


SEAGATE 30MB 
HARD DISK KIT 

$289 


HP 

LASERJET II 

$1699 


NEC 

MULTISPEED EL 

$1549 


D BASE ///+ 

$379 


I 


FOR ORDERS St SYSTEMS QUOTES: 


800-548-5105 


'roduct/.inc. 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 


CIRCLR 336 ON RFADER SERVICE CARD 


CUSTOMER SERVICE AND IN ILLINOIS 312 - 228-6333 
SHIPPING 312 - 228-6333 
TECHNICAL ASSISTANCE 312 - 228-1470 
FAX 312 - 228-0516 
Prices and Availability Subject To Change Without Notice 





MagNetize Your PC 

Join PC MagNet and ^ain instant access to 
PC Magazine's utilities and editorial staff. 


PC Ma^et is an on-line information service admin- 
istered by CompuServe. >12.50 per hour lets you: 

• YimvlwA PC Magazine’^ utilities 

• Download files fit)m the Forum data libraries 

• 'Talk to editors and columnists 


• Trade tips with Petzold, Duncan, Dvorak, Manes, 
and Seymour 

* Participate in focus groups with industry leaders 
Coming soon: 

PC Ma^mm — the best way to call PC MagNet! 


One OUl Gets Yarn Started! 

You don't need to be i communlcatkns ex- 
pert to take full advaot^ of PC M^<et^ 
extramUnary benefits. 

1. To subscribe, set ^r modem to 300 or 
1,200 bps, 7 data nts, even pari^, 1 stop 
btt, and full duplex. one of tne num- 
bers listed; 

Anahdm. CK (714) 520-9724 

Atlanu, GA (404)266-7014 

Bahiffiore, MD (301) 254-7113 

Boston. MA (617) 542-1796 

ChicWlL (312)693-0330 

Oeve^. OH (216) 771-6860 

Dallas, TX (214)953-0212 

Detroit, MI (313)255-9207 

Houston, TX (713) 462-0202 


Los Angeles, CA (213) 739-8906 

Miami, FL (305)266^231 

Minneapolis, MN (612) 342-2207 

Newlferk.NY (212)422-8820 

Newark, N1 (201)624-6565 

Philadelphia, PA (215)977-9758 

Pittsburgh, PA (412) 391-7732 

San Diego, a (619) 283-6091 

San Frandsco, CA (415)95^4191 

Seattle, WA (206)241-9111 

St. Louis, MO (314)241-3102 

^hingtoo,DC (202)388-4280 

(Note: After you have become a member, 
you can loc^ a local telq>boDe access 
nunftwr, ot 2400 bps service, by typii^ 
GO PHONES at the ! pronqrt.) 

2. When you receive a Connect or Carrier 


Detected message, enter Ctrl-C. 

3. At the USER D) prompt, enter 177000, 
500a 

4. At the PASSWORD prompt, enter 
PC*14AGNET and press Enter. 

5. At the Enter Agreement Number prompt, 
enter Z10D8817. 

6. Roister your name and provide billing 
inrormatioo. 

7. Your personal User ID number and 
passw^ will be dl^layed at the end (rf 
the subscriptioo process. Please record 
them in a secure place. 

8. A new password will arrive in the mail 
wtthin 10 days to confirm your subscrip- 
tioo. 

There are no connect charges for PC 

MagNet during the subscription process. 


I I 


MagNet 





A Challen^ lb 
Our Advertisers... 

Ask your competitors how well PC Magazine pulls for them. Even better, 
find out for yourself. Reserve your space today in PC Magazine’s Direct 
Marketing Connection. It’s the first place serious brand specifiers look 
for the products, prices and vendors that meet their nee^. 

Remember, a recent research study shows that 70% of PC Magazine 
subscribers purchased PC products by mail and telephone during the 
past year! * This is an audience that is responsitv. 

With 15% off the general advertising rate, and a circulation of 550,000 
brand specifiers, you can’t afford not to be here next issue. 



One Park Avenue 
New York, NY 10016 
(212) 503-5100 


'Starch Study, July 1986 


FOR BUYERS ONLY... 

We realize that many of you prefer to buy from direct 
marketers because it’s faster, more convenient and more 
economical. So PC Magazine’s Direct Marketing Connection 
is for buyers like you. 

This section will help you get the products you need. This 
is the first place you should look when you’re making yoiir 
purchasing decisions. And given the amount of buying you 
will be doing in the next 12 months*, (i.e., 62 % of subscribers 
plan to buy monitors, 70 % printers, 61 % add-in boards and 
62 % mass storage products) this special section will help you 
quickly find the products and services you’re looking for. 

•!>)«’ Plan To Buy Study 




HARDWARE 
— COMPUTERS PRINTERS 

MXti 386 CALL AST TutMMMf Pi CAU 

ASTPivnim OIL CITIZEN 1 2CD US 

CRbw ii«tt/12 40rT« 1829 Epson U(800 188 

fCC Multapwa CMl Epson FXAO/DCr CAU 

SarTajnQXT/AT/386 OU NECP2200 355 

sntfpiopiopc oui«:p5200 549 

Tosistn Lopiops OH.L NECLCeeOLossr OU 

PowsomcNiMoPsis CAU 

^ G»ISPS810lO8« OU 

^ OYSKAWWWP 1049 

oysnimM Sorts* u U29 

Mn»4020color 969 


DRIVES/ TAPE 
SsogoNOrMS 
Mnscntis Onvss 
PnomOrw** 

Plus Hordcord 40 
Btmouli Box N 
Alct»«A.40MBTaps 

EvSfweOMeTop* ^ 

RraotK iNorm Dn» OU TheC oryfOP C 
HoyesModims 

BOARDS ' Proawi Uodsms 


E<3AWond*r800 
ATI VIP 

SupsrEGAHRss 
VRMilVGA 
TOPS Fioshcard 
A^ Bom Cards 
AST 6251/11 
Apow Boofd 286 
Mach 20Tuitio 
mdoord 386 AT 


649 

OU 

r^? OTHER HARDWARE 

CIU 

OU 
CAL 
CAU 
749 
459 
OU 
389 
OU 
679 
569 
529 


279 Odiocopv Sconnsn 
235 Prroalon Sconnsr 
275 HrtocfK Pure Pro 
m KurtaO^rtinrs 
519 Summosioicrt Plus 
155 Rokndnortars 
CAl 9>Me«P600 
CALL Amdeh Snvrt Soon 
380 DramondScon U 
329 Goidsiar Supsiscon 
995 PrvKSion um^sync 


499 


SOFTWARE 

—ACCOUNTING SPREADSHEETS - 

JtaPocBPi 
EledkMd AocounhnQ 
Co ff pimBus Act^ 

OorrsxAoiM Billmg 
N«wV1«ns 
Open Systems 
T1ro**Bps HI 

DATABASE 


dBOMNPluS 
06)0. Diamond 
Rot Bom - f... 

Orrm Quart? 
Parodoi20 
O&A 
RopKlhli 

GRAPHICS 

ByWw 

Pa 0 sUcMr 30 

PfS Fr« Putili$n*r I 

Venturo 

AuioSkaicri 

Boang Graph 

0isqn0adoi30 

OKigraph/2000 

DrowAppiauM 

EGAR>HitV2005 

R**l9KtPlut 

Genanc Odd LM 3 

HotMvd Graphics 

ShowRrmaFX 

GsnusMausi/Dr Hdo 

LOpMCh Hite SAOUM 
FMx 

Mcroson Mouse 


239 Boeing Gale 

205 

149 FromeworttW 

(A.L 

159 Lotus/Gymphony 

OU 

729 McrosollEm 

299 

OU OMino 

135 

OU SipercdcS 

CAU 

WORD PROCESSING 

Gran(M*w 

159 

CALL Mcroson Word 4 

209 

OU MtAmaitAdMniQgell 

258 

115 PF5 FtraChocav? 

88 

195 SprW 

109 

449 Word Paled 5 0 

230 

409 Wordstor^5 

229 



ttWWTE III + 

209 

OuchBosc/C 

64 

IBS Turtio Rmcoi/Bosc/C 

61 

OU 0esdvww20 

75 

225 Windows 

64 

75 Windowtase 

109 

509 BrooMyn Bodge 

77 

52 Cdienda Cnotor-i- 

33 

206 OesNr* 2 

99 

159 Dsh Techmaon 

60 

249 LdpAnk 

72 

279 MonUMihes 

54 

53 Norton Utiieas Adv 

78 

299 PC Tools OauM 

4:1 

106 SdekickPlus 

116 

275 xnaePro 

68 

249 Mdhcdd 

209 

59 SUgrapTics 

479 

87 HorvoM Profsd Mngi 

355 

99 fimeun* 

2/9 

105 Whdi sBMi 

CN.L 


800 - 662-2686 orders only 
TcfCa Orders.T»ch Support 415-255*2230 
Coll or Write for Free Catalog 

PAYMENT, Viso. MosteCaid. Co*hl«YsCh0Cks Par- 
•or>oi CrMCkt with hold. QuoMiad PO ’s. CA orOars 
oew solas lax software shipping- ups 9rouna-2% 
ol oroar. S5 min UPS BKja-3% on orOar. S7 mu^ 
HARDWARE — Com for chorgas DEFECTS: RapiocaO or 
rapoKaO ol our opNor\ RETURNS SuOtaci to rasiock 
faa 

All Products N«w wcih full worrontias 
Prtca 8 cMoUotMWv suPiact to chor>ga wdrxxji rKdi 



ICOMPANY I 

584 CASTRO ST , SUITE 487 SAN FRANCISCO. CA 941 1 4 




J y i 'j THE SHOWCASE EOR PRODL'CTS AM) SERVICES l\ THE MS DOS MARKET . . . 

Li ^ 


MAGAZINE 



PRODUCT CATEGORIES 


HARDWARE 


MISCELLANEOUS 


ADD-ON-BOARDS . 369 

CABLES 369 

COMMUNICATIONS . . . 

369, 370 

COMPUTER 
SYSTEMS 370,371 

CONNECTIVITY ... 372 

DISK DRIVES . 372, 373 

SOFTWARE 


DISKETTES . . . 373, 374 


EXPANSION 

UNITS 374 

PERIPHERALS 375 

PLOTTERS 375 

POWER SUPPLIES . 376 

PRINTERS 376 

SECURITY 376 


ACCESSORIES .... 393 

BAR CODING 393, 

394 

BOOKS/CATALOGUES/ 
PUBLICATIONS. 394, 395 

COMPUTER 
INSURANCE 395 

DATA 

CONVERSION 395 


DISK 

CONVERSION . 395, 396 


DISKETTE COPY 
SERVICE 396 

MAILING LISTS ... 396 

NETWORKING .... 396 

SUPPLIES 396 


DATA RECOVERY 
SERVICES 395 


TYPESETTING .... 3% 


ACCOUNTING 376 

BUSINESS 377 

BUSINESS PROJECT 
MANAGEMENT ... 378 

COMMUNICATIONS 378 
CONSTRUCTION . . 378 

DATA BASE 378 

DATA ENTRY. 378, 379 
DATA 

MANAGEMENT ... 379 
DESKTOP 

PUBLISHING. .379, 380 

EDUCATION 380 

ENGINEERING .... 380 

ENTERTAINMENT/ 
GAMES 380, 381 

FINANCIAL . . .381, 382 

FLOWCHARTING . . 382 

GRAPHICS . . . 382, 383 

HEALTH 383 

INVENTORY 383 

MAILING 

PROGRAMS. . . 383, 384 
MANUFACTURING .384 


RATES AND INFORMATION 

PC Magazine Marketplace is a special economical section for 
product and service listings. 

Listings arc grouped by category and sold by column inches. Second 
color option available. 

Standard Directory Listings arc also available for a minimum of 4 
issues at $500 per issue ($20(K) total). 

For additional information call 212-503-5115. 


MARKETPLACE ADVERTISING 
STAFF 


MEDICAI 

384 

MUSIC 

384, 385 

PREVENTATIVE 
MAINTENANCE ... 385 

PROGRAMMERS 

TOOLS 

385, 386 

PUBLIC 
DOMAIN 

386, 387 

REAL ESTATE. 

387, 388 

RELIGION . . . 

388 

SALES 

MARKETING . 

388 

SECURITY ... 

388, 389 

SHAREWARE 

389 

STATISTICS . . 

389, 390 

SURVEYS. . . . 

390 

TAXES 

390 

TERMINAL 
EMULATION . 

390 

UTILITIES . . . . 

.... 390, 


d 1 ILrl 1 IdO 

391,392 

WORD 

PROCESSING . 392, 393 


PC Magazine, 3rd floor 
One Park Avenue 
New York, NY 10016 
Group Sales Director 
Kathryn J. Cumbcriandcr 
Group Sales Manager 
Daniel L. Rosensweig 
Support Manager 
Monica B. Dixon 


(iknda Campbell (212) 503-51 18 
NY. GA. PA. VA. IX:. OH. AK. WY. 
MA 

Veronica Farmer (212) 503-5156 
TX. MN. Wl. AR. NC. IN. Rl. DE. 
SC. LA. ID. MT. OVERSEAS 
Kathleen Morris (212) 503-5176 
UT. TN. NB. HI. (CA y-UXX) & UP) 


Sr. Advertising Coordinator 
Linda Annis-Lopez 
Advertising Coordinator 
Wanda D. Brown 
Production Director 
Anne Brockinlon 
Proilui lion C oordinator 
Robert Clark 


Ml. CT. IL. KY. ME. OR. OK. AL. 
MO. NM. lA 

.lonathan Adewumi (212) 503-5117 
NJ. WA. MD. AZ. CO. NV. MS. KS. 
ND. SDIALL CANADA) 


1(800) 825>4ADS 


PC M A (J A /.INI 


O C T O B K R II. I 9 8 S 



ACCOUNT MANAGERS 

Senior Account MuniiKer Kenneth Nova (212) 503-5175 

WV. FL. VT. NH. (CA 9.^9% DOWN) 
Michael Broolcs (212) 503-5125 
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j'y’ j ] THE SHOWCASE EOK PROHL CTS AM) SERVICES IS THE MS IM)S MARKET . 



COMMUNICATIONS 


PC-HOOKER 

A powerful and easy to use connec- 
tivy tool that lets you hook together 
any two IBM PC compatible 
computers and transferfiles in either 
direction at speeds exceeding 
115,000 baud 

Faster than Lap-Link™ 
Easier than Bridge 


Connects any two PCs 
Serial and parallel 
Exceeds 115,000 baud 
Two way transfers 
DOS organizer 
Full text editing 
Talk mode 

Hayes modem support 
Print facility 
Universal cable 
S’A" and disks 
PS/2 ready 


Complete oniy $59.95 


To order call 1-800-888-8455 


102$. Mam Street Park Ridge, IL 60063 


LOCAL AREA 
NETWORK 

information and literature. 


WARNING: Call this number 
and listen to our 3-minute tape 
recording immediately, or you 
may waste thousands of 
dollars; (415)837-2385 

anCLE SS7 ON READER SERVICE CARO 


COMPUTER 

SYSTEMS 


Multi-Line 
Voice Mail 


For k»iir IBM PC »r f ^impalibk 
PCX iH a mil viinx multi ItiK’ TcL 
niarkdinE SvMcm anU Vuikv Mail 
KxchaneL- Milh huiHlrx-jMit k-ntua-' 
Mivh a.% vail niutiiiiL Huv^lioniuin.'v 
inuhiplv iiHi.v aul<Kluilin& 

a-miKc acvcs-v and cull InrvardinE 
< iftHHul idlim iHK' I'Cbiai- 

c<immiid.Nv up III !<> , 
phiHK' litKn Himuluix 
taisli f'niiii kf I 


ih: works 

(NOS)6S4-027l 


aRCLE sse ON reader service card 


COMPUTER 

SYSTEMS 


1988 BEST BUY 


Case, MB, XT 150 ps. AT 200 PS 
Phoennt Bios 

•12 MHZ XT S230 

•12 MHZ AT S485 

Case, MB, XT 150. PS. AT 200 PS. 
XT 360K. AT 12. Controller. PH Bios 
• XT 12 MHZ S330 

•AT 12 MHZ S710 

Min. Order - Sea 


512-467-2330 

ADVANCED IllCItO TECHNOIDGT 

OeCLE 102 ON READER SERVICE CARO 


TO PLACE YOUR 
AO IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (HOO) X25-4ADS 


COMPUTER SYSTEMS 


800PCRENR 



Also Available; 

• IBM PC, XT, AT 

• PS/2 Models 60, 80 

• Compaq Portable III 

• Compaq Deskpro 386 

• Macintosh SE, Mac II 

• Apple Laser Writer NT 

• HP LaserJet Series II 
And Many More! 


Sex/ day 
anywhere 
in the 
U.S.A. 


Computer Rental 


#i Computer Rental Company in the U.SA. 


CmCLE 791 ON READER SERVICE CARD 


BOTTOM 

LINE 


IBM 30% * 

COMPAQ 30% 4 

APPLE Bollom Lme 


PMMTER8 


HP Lasenet i) 1589 

HP Oeskiet 659 

EPSON CaD 

LAPTOPS Cafl 


Wt S«Q Almost Ewnrliilag 


800-525-7733 

ORCLE 752 ON READER SERVICf CARO 


Tandy' 


/hack 


Our 12lh year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 
Toll Free 800-231-3680 

"OtherN copy our ads. 
but niH iHir service. 


Wc wil Met er beat . . . 
GUARAPmXD UnVEST PWCES 


flif MRRVMflC INDUSTRIES INC 
22511 KjtyFwy. 

Katy (Houston) TX 77450 
1-713-392-0747 Telex; 774132 


CIRCLE 561 ON READER SERVICE CARO 


CIRCLE ssa ON HEADER SERVICE CARO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


LAPTOP SPECIALS 

ZENITH • TOSHIBA • NEC 
• SHARP • DATAVUE 

The Latest Laptops at Low Prices 
along with a wide Selection of Acces- 
sories including . . . 

• AFFORDABLE SVi' or 3W EXTER- 
NAL and INTERNAL DRIVE UNITS for 

• UPTOPS and DESKTOPS (360K. 
720K.1.2K and1.44K). 

• DICONIX PRINTERS ... 1200 AND 
2400 BAUD MODEMS for LAPTOPS. 
For Low Pricing and Fast Reliable 

Service call . . . 

COMPUTER OPTIONS 
UNUMITED 

lor the Smart Buyer 

201-469-7676 • 7 Days 
9AM-10PM (EST) 


Buy Wholesale from #1USA COMPUTERS & ELECTRONICS 
TOP NAMES - BEST PRICES - SUPPORT & SERVICE “Call NoW” 

MEMBERSHIP $25 OFF THIS MONTH 1-800 777-1USA 


P C M A Cl A Z I N 1- ■ O C T O B i; K II. 1 9 K S 
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I y iJ FOR MORF. l.\FORMATIO.\ OR TO FI.ACF YOLR AO CALI. 212 503-5115 . . . 


COMPUTER SYSTEMS 


PACIFIC-286-12 

•602M-12 

• 1.2 MB Rcfvy OrM (OpMn t120 Orr««| 

• BA* Ran (Opion S»S tar 960 K Ortv*) 
•SarM'PaaM 

• 101 - Ktf erhmemd Kajr Boad 

•SI •13.3(1 W«« 

SI- 1S2(0 Wat 61 SO Opion) 

• Sn2 MHz Kay Boad OwHJioMt 

• WAS HO 6 PO ContoMa 
VOA SYSTEM 
•WVOACadSMontar 
•WSOMSHad Oi* 

$1795 



3 


MONO SYSTEM 

•W/UonoMortW 

•20M8HadDMk 

$1195 

CGA COLOR SYSTEM 
WCOA UanHor 
20 MB Had OWi 

$1395 

EGA COLOR SYSTEM 
• W/EOA CARO 
W/EOA Monkr 
WI20 MS Had O* 

$1580 


CRT-PORTABLE 8088 

•C<*npa9T)p« 

•60BS-1 10 MHZ 

• 2 Floppy 0ri«« 

•ISOWPowa Supply 

• TTL Olcply r Amba 

• Kay Boad 

$790 

CRT-PORTABLE-286 


• ConpaqTypa 

• 60286(10 MHz a 12 MHz) 
' Ona 1 2 MB Roppy Driva 
•SOOWPowaSupfdy 

• TTL CI<H<y r Amba 


At Kay Boad 
IK> Cad SanaiPaaM 
WA2 HD 6 FO Corwola 
20 MB Had Olali 


$1389 


PACIFIC-386 

•60366-16 

•Si-23 

• 1 MB Manory 

• Ona 1 .2 MB Floppy Oriva 

• 40 MB (Saagata ST-2S1) 

• 101 Erdiatoad Kay Boad 

• 200 W Powa Stip^ 

• I/O Cad Sana/PaaM 

• 60367 Soehal 
(60386-20MHZ Opion) 

MONO SYSTEM 
•W/Mono/P Cad 

• Mono Manna 

$2395 

VOA SYSTEM 

• W/VQA Cad 6 Manila 1 





EGA COLOR SYSTEM 

• W/EGA Cad (640X350) 

• EGA MaiiUr 

$2785 


$3035 


286, 386 Tower Case 
Available, Callt 


LCD-286 PORTABLE LCD-386 


•10 MHz 60286 • SariM/RaoM 

• 640KRan • 1.2 MB Floppy Oriva 

• si-ias •BoasrsocAat 

•kayBoak • 200 W Paaar Supply 

• LCD Seraan • 20 MB Had DIak 

• Supa TwIM • 23 bi. 

BaekUghing • SIza ISV; X 9 Vf X r 


•60366-16 

• Ona 1.2 MB Roppy Oriva 
•40MBHadOtak(ST-2SI) 

• LCD Saaan (640X200) 

• Kay Boad 
•VOSarMRaMM 
<60366-20 MHz Opion) 


$1595 



$2895 


PRICE SUBJECT TO 
CHANGE WITHOUT NOTICE 


Dealer are welcome 
Call For Quantity Price 


PACIFIC COMPUTER 
( 818 ) 571-5548 


702 S. Del Mar Avenue, #8, 
San Gabrial, California 91776 
(FAX) 616-2e6-8662 


ORDER ONLY 
(600)421-1102 (IN CA) 
(600) 346-7207 (OUT CA) 


aRCLE 101 ON READER SERVICE CARO 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Lowest Prices 
Guaranteed! 


InfoWorld’s Best 386 Value 


12 Slot 266 

SS9B 

Samiung XT 
S995 


I 30 MB, Monitor 
I S239S, complete! 

"fasitttZSi" 
PCWorid 


Free Power 16MHz with IBM AT trsde-in 
25 MHz 386 U MB SS9S • ISO MB 51195 

800 - 338-4061 

Im CmH/tmlL 4IS 974-5439 ^ 


CMCLE 560 ON READER SERVICE CARD 


IBM PS/2's 

Up to 4 1% off! 

Retail YoiifCaa 


MODEL 50-386 (New) SCsU 
MODEL 60-041 5,295 3^95 
MODEL 60-071 6,295 3,850 
MODEL 80-041 6,995 4,395 
MODEL 80-071 8,495 4,995 
MODEL 80-111 10,995 7,895 

MODEL 80-311 13,995 9,995 

Anerteso Micro Computer Center 
2890 Criflla Road • Suite # 4 
FL Louderdalc, FL 33312 

(305)985-9406 

CIRCLE 559 ON READER SERVIce CARO 


.FTicek- iai 


COMPUTERS 
PRINTERS 
CELL-PHONES 
FAX-UNITS, etc. 


SHOP AROUND BUY HF-RF. 

ni=iTi izinp^L 


I coMinrmu wyiREiiousK cunri 

12110 HWY 177, CiRANBlIRY. TX 7«MK 
Cusi Scrv (817)573-0220 


lMlln.-FAX: ISI7I 57.V0227I 
CIRCLE 570 ON READER SERVICE CARO 


PC Magazine Marketplace the ultimate target market! 


The brand specifiers who read PC Magazine don’t have the time to shop around, their only concern is getting what they 
need as quickly as possible. 


They’ll DIRECT their attention to PC Magazine Marketplace 


For them PC Magazine Marketplace’s Direct- Response/Display Ad format represents a fast, easy and cost effective method 
of product acquisition. They know it will have the products they need and the information they want regarding price, 
volume discounts, specifications and delivery. 

If you think that your business can benefit from the 550,000 brand specifiers who read PC Magazine . . . YOU’RE RIGHT! 

So take DIRECT action and ull (212) 503-5115 


PC M A c; A z I N K 


OCTOBER M. loss 












CONNECTIVITY 


DISK DRIVES 


Share Printers 
Share Plotters 
Share Modems 
Exchange EMAIL 
Transfer Data Files 


Systemizing lets as many as 31 computersdoa/Zofthe above 
and more. It's a distnbuted processor system that yields up to 
62 ports and 31 Meg's of memory! Use almost any brand or 
model of computer, parallel or serial. Owner installable, remark- 
ably flexible. Systemizing is uniquely suited to large organizations 
where people and facilities are constantly being moved, because 
configuration changes are a breeze. Proven technology with 
tens of thousands in use. 




If you want these capabilities, 
call now for a FREE DEMO! 


Applied Creative Technology Inc. 

(214) 358-4800 (800)433-5373 


DISK DRIVES 


A Unique Way To Upgrade Your 
Computer. . . without changing your DOS! 


* bo niliMn oMi ASnO Ut* m iM‘ bttmd bl n i. ftm wmiMimi. md mmi pfc m lin 

c<wi*4 M fw K vM >SM PM M IjHw 



(40a 73MS99/72mM • tei MM) 7P4tM . NT AM* Amim tm, tM Om. CA «MM 


CIRCLE ses ON READER SERVICE CARO 


DISK DRIVES 


Mtyyte Package $3,195 

320 Mbyte Package $4,495 


.16 msec, access time 

. Supports DOS. Xenix, UNIX on AT's and 386's 
. ESDI controller, cables, mounting hardware 
■ 1 year swapout with FREE hotline support 

CALL: 


1-800-922-9050 

X (In Texas, 512-346-8360) 

Ten X Technology, Inc. 


4807 Spicewood Springs Rd., Bldg. 3 ' Austin, TX 78759 

CIRCLE 794 ON READER SERVICE CARD 
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ST4096 $525 

80Mn 28m< 


Micropolis 

71MB 28ms $549 

Miniscribe 

71MB 2ems $549 

ST251 

40MB 40ms $319 

ST251-1 

40MB 28ms $379 

MS6128 

110MB 28ms $699 

ST157R 

50MB 28ms $409 

148MB 

28ms $759 

MS9380E 

338MB iemsS2395 

|C P UINC (714) 870-90.^3 | 

CmClf VMON RE AOCRSERVICt > ARE 


COMPUTER PLUS 



20MBw/Cont ... $279 
30MBw/Cont ... $289 
(805) 945-0853 
525 W. Lancaster Blvd. 
Lancaster. CA 93534 

ORCLE 7S4 ON READER SERVICE CARO 


PC Magazine 
HarietpUce 

the ultimate target market! 

The brand specifiers who read fC 
Maaazine don't have the Lime to shop 
around, their only concern is getting what 
they need as quickly as possible. 

‘nieyU DIRECT their attentioa 
to K Naganne 
Marketplace 


For them PC Magazine Marketplare’s Oi 
rect Rcsponsc/Displsy Ad format repre 
sents a fast, ea^ and cost erfeclive method 
of product acquisition. They know it will 
have the products they need and the infer 
mation they want regvding price, volume 
discounts, specirications and delivery. 

If you think that your business can bene 
fit from the 550,000 brand specifiers who 
read PC Magazine . . YOU'RE RIGHT! 


So take DIRECT action and 

call (212) 503-5115 or (800) 825-4ADS 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . 



DISKDRIVES 


OPTICAL DISKS 


* LASERDRIM- 

os Isqturod In PC WEIK 4/36/8S 

• 600mB storage on single diSM 

• connecting to any host via SCSI 
interface 

• Piug'n Play to any operating system 

only $4995 Limited lime only 


PANASONIC LS5000 
S2495 • 200 MB 


OPTICAL MEDIA 

For IBM & Partasonic Optical 
Drives - $52 


We carry a full line of 
51/4" & 12" Optical Drives 


8KAN TEKN0UH;IES. INC. 

optical sUYraw systems 
(212) im-SS7U (SJ6)29!i^2237 

CMCL£ TTS OH REAOCR SERVICE CARO 


NOVELL 

SUPEK PAST SEftVflt Nmer AT A StA PCs 

170Ai(B MAXTM $1495 

XT-4170tSCII 

380MB MAXTOR $8495 

XT-43MSSCSi 

380MB MAXTOR $8995 

Xr-S3E0EES0( 

760A4B MAXTOR $4995 

XT-a7«0IIS0( 

NOVtU.8.1 Driver 

I.T.D. Corp. (41 S) S56-4666 
FAX (415) 856^)619 


CIRCU 757 ON READER SERVICE CARO 

PS/2 DRIVES FOR PC'S AT’S 

CompatlKit-PC S329 

CompaliKit-AT . S269 

Built-in floppy controllers no problem Sup- 
ports multiple drives and formats Lets your 
computer use IBM PS/2 1.4M diskettes plus 
more. Call for further information. 
VISA/MC/COO/CHECK 
MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W Lincoln Hwy 
DeKalb. IL 6011S 
815-756-3411 


DISKETTES 


5.25 DISKETTES 

249 E. 

100 % GUARANTEED 


MEDIA SOURCE and DiskAmerIca have joined, to offer you 
the LOWEST PRICED 100% CERTIFIED DISKETTES. 

FORMATTED DISKS 
COST LESS! 


100% CERTIFIED FORMAHED GUARANTEED DISKS 

AT THESE PRICES YOU CANT AFFORD TO WAIT! 

PRODUa 

PRICE 

MINIMUM 

FORMAHED 5.25 DS/DD 

39Cea. 

100 

FORMATTED 3.5 DS/DD 

1.59 ea. 

50 

SONY 3.5 DS/DD 

1.69 ea. 

50 

SONY 3.5 SS/DD 

1.49 ea. 

50 

GENERIC 3.5 DS/DD 

1.29 ea. 

50 

GENERIC 3.5 SS/DD 

1.19 ea. 

50 

UNFORMAHED 5.25 DS/DD 

24C ea. 

100 

HIGH DENSITY 5,25 DS/HD 

89C ea. 

50 


CALL NOW!!! 

1-800-356-2553 or 1-404-952-2990 

FREE lAUlS, SLEEVES AND WRITE PROTECTS. 

VISA M/C. DISCOVER. AMEX or UPS COD 

ORCLE 753 OH READER SERVICE CARO 


DISKETTES 


Why waste your time 
formatting disks? 





Preformatted disks 
save you time and money! 

Memorex • Nashua • 3M 

5V4" (trom 48 c) • 5V4" HD • 3V2" • 3V2" HC 
Call toll-free TODAY! 

1 - 800 - 321-4668 


In Colorado (303) 348-0266. Ooen 8:00 to 5:30 
Mountain Time, Monday — Friday. 

ALF 




ALF Products, 3940 Youngfield St.. Wheat RkJge. Co. 80033 


CIRCLE 755 ON READER SERVICE CARO 


PC M^azine Marketplace 
the ultimate target market! 


The brand specifiers who read 
PC Majtazine don’t have the time 
to shop around, their only concern 
is gettinj; what they need as quick- 
ly as |ms.sil)lt‘ 

They’ll DIRECT their attention 
to K M^taane Marketplace 

For them PC Magazine Market 
place's l)irecl-Re.sponse/Display 
Ad formal represents a fast, easy 
and eost effective method of prod- 
uct acqui.siiion. They know it will 
have the products they need and 
the information they want regard- 
ing price, volume discounts, speci- 
fications and deliveiy. 

If you think that your business 
can benefit from the 550, OLH) brand 
sptK'ifiers who read PC Magazine 
. . . YOU’RE RIGHT! 


So take DIRECT action and call 
(212 ) 503-51I3 or 
(800) 825-4ADS 


BUY QUALITY 
FOR LESS! 

DYSAN 


5Va" DS/DD 39^ 

100% CERTIFIED 
LIFETIME WARRANTY 

Price based on quanlily ol 2S0 in bulk 
includes Tyvek sleeves end lebel kits 


800-222-0490 

In NJ 201-462-7628 
FAX 201-462-5658 


• 24 HOUR SHIPMEMT # 

monsoft 

PO Box 710. Freehold. NJ 07728 
euB servtce dupiKaiion tacMy 


CIRCLE 7SB ON READER SERVICE CARO 


THE SHOWCASE FOR 
PRODUcrrs and 
SERVICES IN THE MS 
DOS MARKET . . . 
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DISKETTES 


EA 


29 

Quality 5V4* DS/DO Diskettes 
Min. 100 

Guaranteed Two-for-One 
Replacemeni 
t1 found initially defective 
within SIX months 
FREE sleeves, tabs, labels 

5V4' COLOR (Mm 100) 

5V4- high density 
(M in 50} 

Brand Sox 5V4‘ (Min 10) 

Brand Box COLOR 5’/4' 
with FREE Plastic Case 
(Mm. 10) . 

V/s- OS DO (Mm 50) 

100% Ufetime Warranty 

Shipping: $4.50 per mm order 
$2.00 each addtl lot 
MCVISA Only 

1 - 800 - 537-1600 

Operator No. 67 

M=P 

Dept No. 1523 P.O. Box 61000 
San Franosco. CA 94161 

gWCLt Ml ON REAPER SERVICE CAHD 


39c 


69c 

$399 


$4.99 

$1.09 


WII- KK \l. <;K<>I 


51 / 4 " DSDD OQt 

INCLUDES £v 


INCLUDES 

SLEEVES a LABELS 


100'- LIFETIIVIE WARRANTY 


3 1/2" DSDD (min 25} 1.10 m. 

5 1/4" DS HD (min 30) .69 m. 

5 1/4" DS HO (Color) .90 oa. 

51/4" DS DD (Color, min 100) .45 oa. 
Visa/MC accepted 
12132 Sherman Way 
N. Hollywood. CA 91605 

Shovtg >4.00 pw riMi Ofopr >2.00 aOOlMni lot 

CIRCLE 77a ON READER SERVICE CARO 


(8 1 8) 765-3040 


TO PLACE YOUR 
AD IN 

PC Magazine Marketplace 
Call (212) 503-51 15 
or (800) 825-4ADS 


EXPANSION UNITS 


Name Brands * Low $$ 


EXPANSION BOARDS 

AST Stxpackplus (64-364K) $129 

Advantage (12ek-i.SM) $249 

Advan(aga2 386 lor PS2 80 W/Ok $429 
Rampage (Ok-2M) $189 

Rampaga 286 (512k-2M) $409 

Rampage2 286 hy PS2 50/60 $call 

Intel Above 286 XTIAT <512k-2M) $379 

Above PS 286 (Sl2k-2M) $409 

Above Board 2 tor PS2 5060 (Ok-2M)$275 
Inboard 386 PC (1M) . $call AT (ok) $949 
Ouadboard (0-384k) $129 

GRAPHICS CAROS 

HERCUIES Mono $189; ATI EGA $189 
QUAD Prosync $219 VEGA Olx $219 
HARO DRIVES 

SEAGATE Kits from 20mb $279 

MINISCRIBE Kite from 20mb $289 

PUIS Hard cards from $539 

MEMORV64k. 2S6k. IMS Simms Modules$(all 
FLOPPY DRIVES: Toshiba for 
PC. AT. $89. 1.2Me $99: 35' .$109 

External 5-iM'' drives for PS2 $caii 
COMPUTERS AST. SAMSUNG 
Tape Backup Maynard. Ewrex 

VLM Computer Electronics 

10 Park Place. Morristown, NJ 07960 
(201) 267-3268*Visa. MC. Check or COO 

CIRCLE 56S ON READER SERVICE CARO 


fic 

I i Sill 


PROMPT DEUVERYI!! I 

rg SAME DAY ^WINQ^SUALLn ^ 


I ; 432 


DYNAMIC RAM 
SIMM i04aKaS 100 ns $550.00 
IMbH iCMSKai 100 ns 38.50 
41258 2saK>i 60 ns 14.25 
41256 TSSKai 80 ns 13.75 
41256 TSSKai 100 ns 13. ~ 
S12S8 *2S6Kii 100 ns 13.95 
41256 2seKiit 120 ns 13.75 
41256 2S6KII 150 ns 11.50 
41284 * 64Ki4 120 ns 19 70 
EPROM 

27C1000 itskjcs 200 ns $37.50 
37CS12 SAKd 200 ns 13.95 
27256 STKos 250 ns 7.25 
27128 tsKxS 250 ns 6.60 
STATIC RAM 

432S6C-10 37Kji 8 100 ns $18.95 
6284P-12 8>U8 120 ns 13.i 


Factory New, Prima Parts 

MCRQPnOCESSORSyNLIMiTEp INC 

(918^674961 


ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 
This is the hard to get IBM upgrade 
ROM that allows your origin^ PC to 
Utilize the full 640K of RAM and 
allows your PC to recognize and 
use a Notable hard disk. These 
are aorhentic IBM chips • not puHs. 


ONLY $49.95 EACH! 


I Pari No. kSK 36C3SN-4 I 

IProQ No 1S01476 IBMflI-BSl 

SELF-RELIANT PC PRODUCTS 
17S0 Kalakaua Ave. #3-133 
Honolulu, HI 96826 
TELEPHONE: 808-946-1808 

ORCLE 871 ON READER SERVICE CARO 


DYNAMIC RAMS 

SIMM 

lOO.iMna 

CALL! 

1Mbit 

tOOna 

$38.00 

514256 

'00120 

CALL! 

51258 

ID too 

CALL! 

41256 

ao'oo i» 

CALL! 

41256 

ISOrw 

$10.85 

41464 

i60na 

$10.75 

4164 

PloaMCaltor S 

too >20 <M 

UMU.$IP.ZIR. 

CALL! 

PLCC. and more 


1 PROCESSORS 

1 E. PROMS 1 

60387-20 

$aMOO 

27Cl0t 25 

$24 00 

80387 16 

$43000 

27C51220 

$1500 

80287 10 

$7U00 

27SI2 2S 

$'?IS 

802876 

$230 00 

270256 25 

$ 550 

802876 

$1Mi0O 

27256 2$ 

$ 4*5 

6087 1 

$20500 

27CI26 25 

$ 425 

60672 

$14200 

271264 20 

$ 505 

0087 

t 0900 

27I2SA 25 

$ $25 

00386 16 

$CAIL' 

27C64A20 

$ 4*5 

V-X amni 

$ '275 

2764 25 

$ 350 

V-20 lOmru 

$ 1700 

2732A25 

$ 450 

V 20 »mfu 

$ aw 



1 s. RAMS: 

4364 15 

$1350 

1 43256-12 


6II6-1S 

miMtm 


I.C. EXPRESS 


1 5356 Valley Blv(3 Ciyofmdoslry CA91746 Ph.'^re 818-369 ?688 

.(8(X))892-8889 (Mon Fti e 5pm PST) (800)882-8181 o I 

CAU.rOMCUI<MNTn«CfSAVOl.OMiOeCOIP<T 4 U.MeKMA»M(«lO ' 

M Mmmn«>«Vm -M AwMMMNKaMcha-t* ^ 

•MtskMMW s niQt ' s 4 «««iens uw awwK taw M 

1000 BUndiNtU m wAgtWtMlU 




AT TOWER 

BRAND NEW!! AMERICAN MADE 
fnrS AT MOmERBOARD EIGHTHH 
DRIVE SLOTS 250 W POWER SUPPLY 







enclosure technologies, inc. 

PO BOX 87275 CANTON. MU81 87 

(313) 459-3557 

CIRCLE 573 ON READER SERVICE CARD 


CHIP SHOP 


CALL FOR THE 
LOWEST PRICES 


SAME DAY SHIPMENT 


4164 

8087 

4128 

80287 

41256 

80387 

1 meg chips 

V20, V30 and more 


SABINA 

IMKRNAIIONAI.. IN( . 
Phone 1-800-2SABINA 
In CA 714-594-6336 
FAX 714-595-4008 


CWCLE M4 OH HEADER SERVICE CARD 


CALL DRAM CO. 


— Lowest Price in Market 

— Volume Discounts 

— 100H Guaranteed 

Dynamic RAMS 

1M 1Z0NS. lOONS. DIP « SOJ 
Z56K ISONS. 120NS. ICONS 0 SONS 
64K 150NS. 0 120NS 
Policy. Price subject to change 
Mm order $20. MC/VISA add 4% 
CA residents add 6.5% sales tax 
UPS Ground SS. air $7 (1 lb) 
Call lor loweel price m the marxel 

(415) 398-2987 

Open M-P 9-8 

PO Bo> Se0127 SF CA94l$»d127 


PC Msj^ne Markelplice 
the ult^atc target market! 


The bntnd sperl0er$ who rpid PC Majuzinr 
dont have (hr time to $hop amund. (heir only 
concern It )l<*itinj( wliac they need at quk-k^ 


hteylDUtErr their aOMli 
PT Naitaair Narkrtpiace 


Fur them PC Majtaxine Murketplare's Oiri'Ct 
ResponMVDisplay Ad format repretenU a fast, 
easy and rotl ellective ntechod of product ac 
quisitJon They know it will have the products 
they need and the Information they want re 
jtardinjt price, volume ditrounls, sperlfira 
IXMU and delivery 

If you think that your fausineu can benefit 
the 550,000 brand specifim who read PC 
Magazine YOCHE RIGHT' 


So take MIETT artM and oM 

(ZIZI SS3-SI15 ar (Ml) XZ5-(ADS 
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FOR MORE l.\EOR\tATIO\' OR TO PIACE YOL R AD CALL 212 503-5115 . . . 


PERIPHERALS 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 


For information interchange, 
backup and archival storage. 
AK Systems offers a 9-track. 
IBM format-compatible V?" 
magnetic tape subsystem for 
the IBM PC. featuring: 

■ IBM format 1600 320OandBOOcpi. 

■ Software for PC-OOS. MS-DOS. 
XENIX. 

■ Also for AT&T. DEC.VAX.VME. 
S'100. RS-232. IEEE48B. 


AKSyst:ems 

20741 Manila St 
Chatsworth, CA 91311 
(810) 709-0100 
TWX 910-493-2071 

Write, phone or TWX tor information 

CmCL£ S8S ON READER SMV1CE CARO 


PERFORMANCE PERIPHERALS 
lor 

TOSHIBA LAPTOP COMPUTERS 

• 2400 tws Expansion Card Internal Modem 
with Rjl 1 and DB-9 C0MM5-2 ports (tor 
the T3100. T1200, T1100 + . T5100), 

M24E S499 

• 2400 bps Internal Card Modem with RJ11 

and OIN 8-pin Acoustic Coupler lacks (for 
tfwTIOOO) M24I $449 

• COMMS-2 Expansion Card: S232E $199 

• Internal Card (T1000) S232t $149 

• AdaptaPAK 12V battery power adapter and 

rechargeable pack (T3100I P80 $399 

(See FIRST Looks. 2i16PCMag pg 52) 

PRODUCT R&D Corparation 

1194 Pacific. San Luis Obispo. CA 93401 

Phone (MSI S4I-9713 FAX |M5) $46-9716 
CIRCLE 576 ON READER SERVICe CARD 


9-Track Tape 
Subsystem 


MINISTREAMER™ 

Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
and compatibles. Subsystems 
include 7" or \0W strMming 
tape drive, tape coupler card, 
cables and software. 


nUHLSTRRl 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818)882-5822 


PLUG A CASH 
DRAWER INTO 
YOUR COMPUTER 


Computer^^^^ 


Turn your 
into a powertui, 

Point of Sale 
System! ■ 

Colors. Sires, 
and Models for 
All Applications 
Ittierftce Options 

• RS-232 senai (;) types) 

• Centronics parallel ^ 

• Re»pt pnnter mtertaces ( 

• Others (iTL. Signal pulse, non- V^L- 
connected. multiple drawer) r 

For catalog & details: 

APG 

1601 -e/ihAvc Nonh 
Minneapolis. MN 5S430* (612) 560-1440 
A Division of Upper Midwest industries, inc. 


CIRCLE ses ON READER SERVICE CARO 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 


CONNECT! 


9TRACKTAPE 

• Complete tyelem manufecturer 

• Support PC/XT/AT/PS2 & Mac 

• Read & write 800/1600/6250 

• Uee with IBM, DEC, HP tepee 

• Links to FORTRAN, C. COBOL 

• Networking capability 

• Customized software available 

• Powerful data extraction 

• Large Inventory of Anritsu. 
Cipher, Kennedy, Quatetar 

• Fast technical support 

• System prices from $2995 
Avoid the m/ddfeman— Go dfracff 


^FLAGSTAFF 602-779-3341 
[ef4GINe€RING fax 779-5998 




9 TRACK 
TAPE SYSTEM 


• Mainframe to PC Data Transfer 
•High Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call (818) 343-8809 or write tO' 
Cewtedi Cemsattr Carp. 

P O 60x153 Tarzana.Caiil 91356 


CONTECH 


PLOTTERS 


The Zericon 


Model 3600-D Plotter 
Astounding price 
performance for 
pnfy $2295^“ 


Zericon due* 

•Price) « full SIXCClMthan 
neaml competitor. 

•CoinpatibiUtvt opemn n-nh «D 
CAD tofrwtre upporiing 
DM PL."'' 

•Speed) M 7 iiKhe* per lecond. (he 
IriXi-D offen the hnt pner- 
peHormince riitu m ni .jIim- 

• ftcpceaUitY: 
of drawing quality vouiCnbeprouJid 

•tniiiue) X&Y 
to lalibrate to 1 
br epplKaoora 

• Vecuum paper hold dou n awurs 
perket rr^MTaium. 
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POWER SUPPLIES 


TURBO-COOL 150: 
Cool, Quiet Power 



MODEL POWEfI COOUNC NOISE PRICE 
STANDARD XT 1S0W 1.0X $T0 S69 

STANDARD AT MOW 1.« STD llW 


S01SO PC XT 1S0W 1.4X -MS 

SOMO AT 20CIW 1.H -t9S 1169 

TC1S0PCXT 1S5W 2^ -SOS $14» 

TC200 PCXT 20IIW 2.rX STD SIIS 

TC2S0 AT 2MW 1 iX STD- $I 89 

FCC. Ul. 120V'240V 4 Onw plu$$ netvy Outy con- 
DOoents pitenled coolirg system. i yeir wt^inty 

PC POWER & COOLING, INC. 

31510 Mountain Way, Bor^ell. CA 92003 
(519) 723-9513 VISA/MC/COQ/PO 


CIRCLE iTJ ON READER SERVICE CARO 


PRINTERS 


ADD POWER TO YOUR 
I LASERJET II FOR LESS 

Expandable Memory Boards: 

1MB - $ 277 V . 

I 2MB $579 V 

I 4MB -Call y' 

Font Cartridges 
Z* $209 -'s- ^ 

123 $249 
B/F • $169 
I HP Plotter (HPGL) Emulation: 

I LaserPlotter - $ 129 

D.H. SYSTEMS, INC. 

5333 McConnell AVE, Los Angeles 
CA 90066 
{213) 822-9484 
VlfiA-M C 

CMtCU 8Ta ON READER SERVICE CARO 


PRINTER BUFFERS-^295.00 

Whatever your applications, DEI has the right 
Puller al Ihe right price Serial or parallel ports, 
battery back-up. internal modems, data com- 
pression, special protocols, memory to 20M 
and custom programming are available Call 
our design engineers today with your data 
butlering requirements Dealers invited. 
DICKERSON ENTERPRISES. INC. 

6101 North Milwaukee Avenue 
Niles. Illinois 60648 

1-600-247-5419 In Illinois: (312) 966-4664 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 


SECURITY 


Removable 
Hard Dri ves 


20 to 100MB 
from $595 
415-974-6462 
ProStor, Inc. 

55 Hawthcwne Si, Suite 530 
San Francisco, CA 94105 
Fax:415-974-1324 

CIRCLE saz ON READER SERVICE CARD 


POWER SURGES ARE THE BIG 
DESTROYER OF COMPUTERS! 

So when SAFEWARE designed Ihe original 
computer insurance policy, they decided to 
cover even the notorious POWER SURGES 
Today you can buy comprehensive, full replace- 
ment protection against thelt. accidents, fiie. 
earthquake, water AND power surges lor as little 
as S39 a year Call tor details & immediate 
coverage 1-800-848-3469. 

SAFEWARE. The Insurance Agency Inc 
2929 N. High Street 
P-0. Box 02211 
Columbus, OH 43202-0211 


SOFTWARE 

ACCOUNTING 


RBASE for DOS Users 

• General Ledger 

• Account Receivables 

• Account Payables 

Includes source code with a 
30 day trial period. 

The RB- ACCOUNTANT It 299.95 
Shipping & Handling 10.00 

* R8ASE FOR DOS varsion 2.1 raqurad * 

Software Specialist 
5820 Princess Dr. 

Rockford, IL 61109 
815-396-6863 

CIRCLE 842 ON READER SERVICE CARO 


PC-FUNO 

The leading lund accounting system tor local 
govts and non-profit organizations Modules 
include General Ledger. Accounts Payable. En- 
cumbrance. Obligation Tracking. Accounts Re- 
ceivable. Payroll. Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depls. PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNDWARE. INC. 

P.O. Box 773028 
Steamboat Springs. CO 80477 
(800)551-4458 (303)879-5770 


SOFTWARE/ ACCOUNTING 



World's Finest Fund Accounting Software 


Crrtcfal ledger 
Accounts Pjyabie 
Purchese Order 
Peyroll 
Personnel 


Uiility Billing 
Binrneu Licente 
Accounts Receivable 
Irrveniocy 
fined Assets 


Police CiUliorH 
Cash Managerrseni 
Wori Manaitement 
Cash Register Systems 
Pet License 


UNIX, XENIX, VMS, MS-DOS, PS/2, Network! 

CORBIN WIM.ITS SYSTEMS 
3S754 Mmion Blvd., Fremont, CA 94536 • (415) 790-5600 
Cities, Non-Pro6ts, Grants, Utilities, Counties, Education, Special Districts 
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Monev-Back Guarantee 
You'll PASS the CPA Exam. 

Over 2.100 mulliple-choice and essay/ 
problems with text solutions from recent 
CPA exams. The software keeps your 
scores and tailors your study to the material 
you need to pass the exam Continuing 
Professional Education courses with hour 
for hour credit also available Call for 
brochure and DEMO information 

1*800-2fl1-9700 

In Colorado: (303) 799<K)96 

For IBM PC's and compatibles 
AMEX. MasterCard. Visa accepted 


^ 14 Inverness Dr East, F-104 
Englewood. CO 80112 


AlicroAlash' 

anCLE 505 ON READER SERVICE CARO 


TOE PAYROLL 


If you've been looking for a 
payroll with the power to handle a 
real job. you just found it This 
system is the same one used on 
the HP3000 super-minis with 
features you didn't think you 
could possibly get on a PC.. ..like 
accruals, 401k plans, user- 
customized data and special 
computations, a report writer 
and more. $600 



65175 Cline Falls Road 
Bend, OR 97701 
(503) 388-3800 


CmCLE 759 ON READER SERVICE CARD 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets Ihe 
financial and managerial reporting requirements 
ol not-for-profit and governmental organizations. 
The Sysl^ lealures multiple fund and fiscal 
years, user-deTined reports and six lewis ol 
accoux coding Modules offered G/l. A/P. A/R, 
Payroll. Encumbrance. Expenditure Budget. Reve- 
nue Budget and Lolus/OBase imerlace MIP FAS 
is available for IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Hunlland Dr. Suite 340 
Austin. Texas 76752 
(512) 454-5004 1-800-MIP-FUND 


BILLING/MAIL LIST SYSTEM 

Compleie billing and AR system Buill-in word 
processor. Pop-up Help and pull-down menus 
Includes Mailing List Syslem/Report Generator. 
Track sales by reps/product. Many reports! Auto 
pricing Supports 3 primers dBase 3-1- com- 
patible files. Very FASTI $275 with user's guide. 
Mailing System only-$100 
D8 Consullants. Inc. 

230 Tabor Road 
Ottsville. PA 16942 
215-847-5065 

DAC-EASY 2.0 ADD-ON 

Avoid DAC-Easy reporting limitations Create 
tree-tormat financial statements or reports with 
WordSheet imeradive report design; Whal you 
see is wtial you get Direct access to accounting 
dala 10 prodixe any report Easy to learn and use 
Works with any laser or printer $79 Visa^C 
Audimation Corporation 
36 Bridlewood Blvd 
Agincourt, ON Canada MIT 1P5 
(416) 494-7820 

dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER ’ACCTS PAYABLE 
•dINVOICER & A/R 'SALES ANALYSIS 
•SERVICE BILLING 'ORDER ENTRY 
•JOB COSTING -JOB ESTIMATING 
•PURCH ORO/INVENTORY •PAYROLL 
$99ea-(-s&hw/d6ASE2.3or3-»- Source Code 
dATAMAR SYSTEMS 
4876-P Santa Monica Ave 
San Diego, CA 92107 
(619) 223-3344 
Visa-M/C-AMEX-Check-COD 

PROFESSIONAL PAYROLL (DDpay) 

The DD payroll does it all. Unlimited deducts, 
all (ax tables/splil pays/recalt feature/401 Ks/ 
(ringe ben./garn./loans/ETC/nel bonuses etc 
^te ol the art entry features. Reports include 
W2, W. 941.940, 1099, SUI. etc. 100% MENU 
DRIVEN Send $35 lor 30 day trial, or $395 
complete. 30 day money back 
Douglas Daniels Software Inc 
PO Box 1184 
Great Neck. N Y 11023 
Call 718-343-1434 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call {2 1 2) 503-5115 
or (800) 825-4ADS 
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BUSINESS 


• TRACK TIME. CAPTURE CASH. 

I NO SWEAT. 

I 


►timeslips' IIN 


Perlect for attorneys, accountants, consultants, and ALL service profes* 
sionals. By automatically tracking time and expenses. TIMESLIPS III gives 
you faster and more accurate billing The ability to recover cash that could 
have fallen through the cracks. And a better handle on your own productivity. 

• Memory resident, uses 60K RAM • Generates custom financial 

• Tracks time with a "stop-watch" reports 

• Batch enters time/expense data • Exports data to spreadsheets 

• Thousands of custom bill and databases 

formats ■ Auto backup, built-in macros 

• Optional "Accounting Link" software bridge makes 
TIMESLIPS III compatible with Dac-Ea^ Peachtree ' . 

Great Plains'*, and many other accountirrg packages. 

(Rated 9.3 by tnfoWorld) 

"TIMESLIPS is the best time and billing system at any price." 
—Chicago Tribune 

1-800-338-5314 TO ORDER 

Call 617-7686100 for information/rush service. 

$ 199^5 plus $7.00 s/h 

Not copy protected. 30-day money back guarantee 
_ . _ 239 Western Avenue 

= NORTH €DG€ Essex. MA 01929 

: — SOFTUJRR6 CORP emeu sm on reader service card I 
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EZ-FORMS"‘Ute • $29t 

'Pmmier Forms GenersCDr d Mtrmgorl* 

• CreaA*. ReviM, Fil-trVeut (piv^ntod). 
File. Prirrt, all kinds of FORMS ^ El 0 

• Une/bCKdraw. axAmpen cut/paste, protect 
fteidt. auto-date^mw# Moetpnnt»rsincl. 
HAIasem upto 132cX64r. PC^D062f . 
320Kram Docondisk On-linehelp, more... 
•Wtti SO-r^ forma, printed manual- S4S-f afh 

•Forma Library Pack 2X4- forms. -$79 
•Laaar Font Pack - S p & 5 Is soft fonts - $48 

• Ask about EZ-Spraadsheet & EZX-WntE 
tS/H: SbAJSAe. S10/AK/HI/PfWVCanada^ 

t20 fgn; Texas tax B%. M.O., USA cks ok. 
• Send orders to: EZ< Corporaton 

403 E. NASA #1777. Webster 7X 77506 


VISA/MC/AX ORDERS ONLY PLEASE- 
leBOOeXXXeMXXX ext M29 
Info; 713-336-2236. BBS;7l3-280-aiX 
gncLE 57a on reader service card 


PC ORDER PAD 

Smanet than a Cash Register Harxties Cash and 
Chvge sales Prints ReceiptPicking slip. Reports 
Sales totals with margins Tracks inventory Easy 
& Fast On-linc HELP Options include Bar Code 
or OCR Cash Drawer Network or Remote siie 
lersions Runs under MSPC DOS Cuslomvirtg 
asQilable Dealers inviled 
COLUMBIA SYSTEMS. INC 
10420 S.E Hilicresl Drive 
Portland. OR 97266 
(503) 654-7722 


Invoicing 



TISAR-PC 

An integrated data base and invotce 
management system lor ttte small business 
IDEAL (or service or marketing 
features 

• Customued invoices 

• llOOO invoices per file 

• Estimate tracking 

• Fast Sorts 

• Integrated inventory 
control 

• Integrated accounts 
receivable 

• Monttily statements 

• Point of entry • Mailing labels 

prKing • Easy menu drrven 

COD gladly accepted 
Intro Price S239S169 


1-800-537-LABS 
GilV DATA-IABS 

1632 Napfle Ave. 
Philadelphia. PA 19111 


circle sm on reader service card 


COMPLETE OFFICE SYSTEM 

POWER DESK IS a name/address database, 
word-processor/spell checker, calendar/re- 
minder. calculator, aulo dialer, alarm, duplicate 
checker, and more for 360K compatibles with a 
KARODRIVE lldoesmaii-mergeletters. labels, 
envelopes, custom reports, time/expense logs, 
invoices, much more' $99 + $5sh Chk-Visa-' 
MC/COD 

Soltware Studios. Inc 
6516 Sugarbush 
Annadale. VA 22003 
1-800-272-3375 or 703-978-2339 


TflE GENERAL STORE 

^RETAIL aPERATIBNS SYSTEM i 



Accounts Receivable 
Point of Sale 
Inventory Control fca 


Accounts Payable 
Hailing List 
General ledger 


The old general store sold everything from A to Z Now there is a 
retail software system that controls every type retail business 
from Apparel stores to Zoo gift shops The General Store system 
is a reliable, field proven business tool, developed by retail 
management and computer professionals, successfully serving 
dozens of different retail businesses Best of all. it is a complete 
multiuser business system providing online credit card authoriza- 
tion and support for bar code scanning, electronic cash drawers 
and specialty receipt printers For a limited time only $995 Visa 
and Mastercard accepted Dealer inquiries invited 


P.O. Box 6420 


Virginia Beach, Virginia 23456 service card 


THE DEPARTMENT STORE OF RETAIL SYSTEMS 


FRAMEWORK POWER TOOLS 

Hundreds of functions, templates, maaos. and 
building blocks lhat provide easier soluti(X)s to 
business and programming needs Tools in- 
clude easier date/time/stnng handling, error 
control, data entry. dBASE functions, financial 
menus, displays, and much more Source code/ 
tree support included $195 Checks MC/VlSA 
24 hours everyday 

BUSINESS SOFTWARE (714) 497-3600 
375 Broadway Suite 400 
Laguna Beach. CA 92651 


AUTOMATE YOUR PAYROLL! 

Acquire your hourly payroll data with a single 
DOS command Edit the data and process your 
payroll m minutes TC MANAGER gets the data 
from Cincinnati electronic lime clocks, allows 
complete online edilmg of the departmental 
and employee dalbases. and exports the data to 
a tile lormated for use by your payroll service 
program (AOP, CDBC, PAYNET, etc ) Of by your 
tavofile spreadsheet or PC payroll program TC 
MANAGER eliminaies the lime consuming and 
error prone manual processing of lime card 
data Demo $6 00 s/h 
WAYS K MEANS 
PO BOX 864150 
PLANO. TX 75086 
(214) 867-4833 


SOFTWARE FOR FREELANCERS! 

Features Expense Tracking, invoicing. Contact 
File& MaiimgLisl Organize your busmen, bill 
expenses, track leads, make tax prep a snap' 
E^y to use and customize, lull manual, no 
accounting largon Just $99 (NY add 8 25%). 
or call for into and user quotes 30-day NO- 
RISK guarantee 

Tony Stewart's HOME OFFICE '* 

309 West 109th Street. No 2E 
New York, NY 10025 
(212) 222-4332 


Business 

Project 

Management 

begins on 
following 
page . . . 
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BUSINESS 

PROJECT 

MANAGEMENT 


Business Plans 


BizlPlaiiiBuilder™ Quickly* 

easily complete an effective business / 
marketing plan for presentation to in- 
vestors. Sr. management or clients. A 
comprehensive and proven framewoiic 
— Over 8S pages of outlines, headlines, 
structured sentences artd paragraphs, 
lists, financials, suggestions... already 
typed into 29 ASCII text files. Follow 
the tutorials & edit into a finished plan. 
Includes manual. Preferred by venture 
capital experts, corporate managers & 
experienced consultants. $79**-f$3 UPS 


IC'A mem 


Tools For Sales ^ 30day ac«pi / return 
1 3335 Wildcresr Drive Site license avail. 
I Los Altos Hills. CA 94022 Visa‘MC*Ainex 



cmcLE saa on reader service card 

PROJECT MGT. INSIDE 1-2-3 

Project Calc creates projects on your 1-2-3 
worksheet with 30 new (a functions and 
menus. Draw Gantt timeline. PERT network and 
calendar on-screen or thru PrintGraph. Roll up 
project costs into 1-2-3 budgets and ask "what- 
if with schedule or costs ^49.95 with 30-day 
money-back guarantee. 

FRONTLINE SYSTEMS. INC 
PO. Box 7408-PC 
San Francisco, CA 94120-7408 
800-451-0303 ExI 55. 916-677-7171 


BUSINESS TIME 
MANAGEMENT 


Multiple Scheduling! 


AppofitM«fll Uenegwr with Memo System 

&heauler H™ 


•Single and multiple schedules 
•/W/Memos pop up on key word 
•Finds first or mutual openings 
•Graphic display of month 
•Rexible time intervals mc 
•IBM Compatibla |][ 9 goo 

Executive Computer Sntems 

1S71 Faipufc • Fenloe MO 63026 

orders: Info: 

<800)727-0498 (314)343-5757 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


COMMUNICATIONS CONSTRUCTION DATA ENTRY 


SEND FAX FROM YOUR PC-$39.00 

Use Ihe Xpedite service to tax documenis in 
crystal-clear print direct from your PC to lax 
machines around the world. Forget about print- 
ing a hard copy first and then wailing for Ihe lax 
machine For^ about costly lax boards lhal 
lake minutes to transmit every page and tie up 
your PC. All you need is an asynchronous 
modem! 

Electronic Courier Systems, inc. 

2 Industrial Way West 
Eatontown. N.J. 07724 
(800) 227-9379 or in N.J. (201) 389-3373 


COMPUTER-TELEX-LINK 

Your PC can send and receive lelexes quickly 
and easily with Compuler-Telex-Link. Replace 
that aging telex machine! Add telex service to 
your business for cost effective worldwide com- 
municalions! Computer-Telex-Link translorms 
your PC into a state-of-the-art communications 
tool for telex 
Cawthon Software Group 
24224 Michigan Avenue 
Dearborn. Michigan 46124 
Phone; 313-565-4000 

MULTI-LINE PC-DOS BBS 

The Bread Board System (TB8S) - Secure, 
reliable, lull-fealured commercial EIS for IBM 
XT/AT/366/PS2 or compatible Easily 
customized by non-programmers Kermil. X & 
Y • Modem High p^ormance allows up to 32 
simultaneous callers. User audit trail. 
300ri20Q/2400/9600 bps 
eSoft. Inc 

15200 East Girard Avenue. Suite 2550 
Aurora. Colorado 80014 
(303) 699-6565 

MULTI-USER BBS 

(FOR IBM PC AT) 

TEAMale • a mainirame quality BBS A mini 
CompuServe Full screen cursor-controlled in- 
terface. topic outline structure, public and pri- 
vate lopics. audit trails, xmodem. integrated 
mail, content retrieval and more. MS-DOS. 
XENIX and UNIX versions 
MMB Development Corporation 
1021 No. Sepulveda Blvd . Suite K 
Manhattan Beach. CA 90266 
(IN CA) 213-545-1455 800-832-6022 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 

Aflordable. understandable soltware tor build- 
ers Job cost, billing time and materials or per- 
cent complele. payables, change order and 
retention tracking in one package Prints 
checks, statements, bids. 30 reports. Clear 
manual & help windows, backed by our profes- 
sional phone support slaft. $795. 

YARDI SYSTEMS. INC 
930 Laguna Street 
Santa Barbara. CA 93101 
(605)966-3666 


COST ESTIMATING/BIDOING 

Powerful, comprehensive sy^em lor building 
fast, accurate and compelilive estimaies A 
complete, stand-alone program. Menu-driven, 
very easy to use Over 30 types ot mports IBM 
XT/AT and compatibles Hard disk. 512K. dB III 
version wilh source code also avail Sysl^ 
$245, demo $15 (CA add lax). CKAIO/COD 
CPR INTERNATIONAL. INC. 

2038 Lake Shore Ave 
Oakland. CA 94606 
415-268-1948 


DATA BASE 


1 on 1 = 3 !! 

FREE 30 DAY TRIAL 
PC MAGAZINE MAY 17, '88 

*1 on I IS a programmable rcCatiorial 
DBMS faster operation tnrhcmrerac 
live mode the menu mode is a fancier 
and more complete version ol dBASE's 
Assistant mode i on i ^ 3 "isagrea! 
deal for those who would be glad to have 
a dBASE III PLUS clone' 

FR£Et<4tullpro9r>im |usl«Miie Oitx^rnOM. 
niorv-yb«:ki}u<uaniHi C<d ?0i 3/50914 
S39 00-$4 S H AftH 10 I S(>9 9S CtW Ampi 

1 on 1 Computer Solutions. Inc. 
X Fmeriwood Dnve 
Trumbull CT 06611 
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ROOTS II FOR GENEALOGY 

Organize your family tree and print camera-ready 
family books containing chads, text and indexes 
Store, retrieve and display 1.000's of family facts 
with biographical sketches and source documen- 
tabon Lighining-fast searches and sods. 250 
page manual Satisfaction guaranteed Write for 
free brochure $195 ( ■»- CA lax) 

COMMSOFT 

2257 Old Middlelield Way. Sle A 
Mounlain View. CA 94043 
415-967-1900 


DataEase 2.5 USERS 

A toolkit to provide DataEase users with the 
capability to perform several unpleasant and 
lormerly impossible tasks at the touch of a key 
Saves time, speeds development, aids docu- 
mentation. helps isolate bugs, menu driven 
Requires IBM oi compatible $49 95 includes 
S&H check/MO 
JADA DEVELOPMENT CORP 
P.O. Box 8125 
Springfield. VA 22151-8125 


DATA ENTRY EMULATOR 


The standard in Data Entry soft- 
ware. Runs on Stand-alone or net- 
worked PCs, compatibles or 
PS/2’s. You will not find any PC 
Data Entry System ■ FASTER. 
EASIER to use. or LOADED with 
more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-10 
key option. Fully menu driven. 
Price $395.00. Call for our free 30 
day trial period. Also available for 
the IBM S/36 & AS/400. 

COMPUTER KEYES 
21929 MAKAH RD. 
WOOOWAY, WA 98020 
(206) 7766443 

1-800-35^3 I 

CIRCLE ess ON READER SERVtCE CARD 

Everyone is talking about 
RODE//K fTom DPX \ 


DATA ENTRY 


"Nil iilber m/lu'urr fendtir I kmiw of prih 
tides ihebighlei-eliifsufifiiirt lhal u'erecetir 
fniitt DPX. " ~ Manufat. luring Company 

Sla of (be (CM larger cotnpaiiki ia (be t'A. aad 
moM Federal GovennarM agenciet bavt mI- 
ectrd DPX (o lead (beta iaio PC baaed data entry. 
Call today roryoar evaluatloa copy of ffOOf/RC 
DPX — la ei^tenence. quihty, 

ZUHZ^ Mcvc-nN ( reck RIvd 
Suite- 1.1(1 

Cuprrtim*. < A VSOM 

(408) 9''.4-9292 
CIRCLE 7«t ON READER SERVICE CARD 

VANTAGE DATA ENTRY 

D A T.A SF^CIALIZES in Data Entry software/ 
hardware/support & otters Ihe solution to your 
PC-based data entry needs with VANTAGE soft- 
ware Runs on standalone or networked PC's 
Contains Ihe most ADVANCED features which 
are not combined in any other PC-based data 
entry system Demo Packages available 
Direct Access To Automation (D A T A.) 

303 Beach Road 
Burlingame. CA 94010 
800-538-DATA or 415-342-8822 

KEY ENTRY III 

Whether lusl string or replacing keypunches. 
3741s. or dedicated systems . You won't see 
the full potential of PC-based data errtry until you 
see Key Entry III. the premier data entry system for 
PC's. $395 to $895 wrsion/quantity dependent 
Complele Evaluation Package just $42.M deliv- 
ered To order, or tor informdion. call now 
SOUTHERN COMPUTER SYSTEMS INC 
2731 Seventh Avenue South 
Birmingham, AL 35233 
(800) 533-6879 or (205) 251-2985 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 
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FOR MORE ISFORMATIOS OR TO TIM E YOL R AD CALL 212 503-5115 . . . 



DATA ENTRY 


DESK TOP PUBLISHING 


VDE— Viking Data Entry 

The premier data entry system Full-lealured to 
replace key punch & keydisks Pull screen 
"FORMS." d^le-key verify, wide variety of 
opiions. crossfoofs. subtotals, batch balancing, 
duplicating, slatislics, skipping, etc Character. 
Held & record level validations S120-600 Also 
for minis 

VIKING SOFTWARE SERVICES, INC 
2615 Easi Skelly Drive. Suite 616 
Tulsa. Oklahoma 74105 
(918) 745-6550 


DATA 

MANAGEMENT 

FIND THAT FILE— FASTI 

AOAXIS GROUP has created Ihe complete disk 
cataloging system The Marsupial Collection'” 
pinpoints your disk In seconds and updates 
diskette label pockets (patent pending) quickly. 
Cataloger. S39 95. Labels (quantity 100) W: 
$20 00. SK*'; $25 00. eernoulli $12500. 
$2.00 handling (Utah residents add 6.25% 
Tax) 

ADAXIS GROUP 
66 East Kensington Avenue 
Salt Lake City. Utah 84115 
(801) 466-6300 


DESK TOP 

PUBLISHING 
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Optical Character Recognition (OCR) 

PC-OCR'” soltware converts pnnied/typed 
documents into editable text tiles lor your 
desktop publishing system. Supports HP Scan- 
Jet. Canon. Panasonic and most other desktop 
scanners. Pre-lrained tor many popular fonts 
and trainable to read virtually any typestyle. 
incl. foreign fonts Reads proportional text, 
matrix printer output and Xerox copies. $385. 
Check/AMEX/VISA/MC/COD 
Essex Publishing Co 
PO. Box 391 
Cedar Grove. NJ 07009 
(201) 783-6940 



YOUR OWN DESKTOP 
CONVERSION SYSTEM 


• Complete eyetem manufacturer 

• Support PC/XT/AT/PS2 A Mac 

• Read A write moet 
diskettes from IBM ayatems 
and word processors 

• Read A write V^" 9-Track 
tapes from moat computers 

• Read text from documents, 
forms, books and magazines 
using “SPOT " OCR program 

• Customized software available 

« Past technical support 

Avoid the mlddleman~Go d/recff 

FLAGSTAFF 602-779-3341 
eNGIN€€RING fax 779-5998 
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PowerText 

BooKMakcr 

P rint books, booklets, paperbacks, 
flyers, calendars on your laser 
printer. Ready to cut and birid, Md arvd 
staple, or camera raady for la^e press 
runs. Writs a 400 page book wHh only 
three eommarvds; pnnt a single copy 
ready to bind fw S2.75 at over 20 
pages per minute. Print 3 or 4 fold 
ftyers f^ t.06 a piece. Address them 
from a database at 400 per hour. Turns 
your laser printer irrto a printirtg pressi 

I ncludes the PowerText Formatter, 
Software hr Automatic DaskTop Pub- 
Ustting, an automatic page layout pro- 
duct which out performs the top of the 
line Mh^lWYG pr^rams. Runs on any 
IBM compatible. EGA, hard disk ar>d 
nvouse not required. Ready to publish 
everything for only $395. For 14 page 
brochure ortoord^. Call or write: 

Beaman Porter, Inc. 

417 Halstead Avenue 
Harrison, NY 10528 
(914) 835-3156 
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LEARN DESKTOP PUBLISHING 

With V10E0TUT0R 90 minute video tape, 48 
page workbook and example diskelie Learn 
Ventura Publisher or Aldus pagemaker quickly 
and easily. Clear crxmprehensive instruction. 
Ventura users! Ventura store now open, call for 
tree Ventura ulilifies and tools catalog and free 
Ventura lips card 
VIDEOTUTOfWENTURA STORE 
219 Ilihau Stre^ 

Kailua. HI 96734 
808-254-6419 


COREL Desktop Publishing Software 


TABINlor WordPerfect, Ventura, PageMaker, WORD etc. 


$99 


/ “OaatilfKimKg-oiitUpomuOitwiiuurr’BiUCndrr.FubtUkMet^tiMtJtiiy 'M 

HEADLINEior Ventura, PageMaker, WordPerfect, etc. $185 

e Uvsn up your documents! Easily creates dazzling apedal effects for headlines, logos etc. 
43 sam^e ere included lo llluelrtle Ihe endless po^bllltles. (EPS File formet) 

V ••Thtmutu evibt iptfUtemhr!'' •EVwwIMiiuleUait.K' Masaziar Junt'SS 

NEWFONT (or Ventura $1 85 

Modify eny of your exlsilrw fonts with 13 variables such as outline, ahadow. skew etc. end 
.. — I — d font In 


then IfKlude the rertamed n 


n your etWKfard Ventura menu. 


V "A4d SttrfomllofQurioftwaTt till!’' 'DtiMul WUI’Horrii, fmomal FiMiiMuig Jun* 'HR 

VENTURA UTtUTIES for Ventura $99 

e Sfyfer prints stytt shsets, Pvprint turns your Postscript printer lo Diablo mode, Vpeopy 
copiee Chapter files, IK altovra special kay eharsetara. «Jlore 

V AaniMl So/t>r«rt Koandup "BtuBuyV’-Erit Bnwm ,K ViorUJaly ’U 

LOADER for all Postscript Printers $59 

e Loader saves printing tims by allowing downloading o( Adoba fonts. 


□ TABIN S99 

□ HEADLINE S18S 

□ NEWFOffT S185 

□ VENTURA UTILITtES . . . .S99 

□ LOADER $59 

Shipping (1 day Courter) . . .$18 
TOTAL (US) $ 

□ Check or money order Included 


□ VlM 

□ Maslarcard 

□ AMEX 

Cards 


EipIryDaw 

Ntms 


Stgnaiurs 

AMrsss 

City 


State 


'* COREL. 1600 Carling Ave.. Ottawa. Ontario K1Z 8R7. (613) 728-6200 
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SNA 


VPToolbOX for Ventura Publisher 

Fil6 Managoment - VPToolbox instantly displays, prints, cc^es and 
deletes selected files or entire chapters or publications. 

Chaptar Documentation — No more guessing about chapter con- 
tents. VPToofbox suppcxts user-supplied comments for each chafer Also 
shows creation date, last print date, last archive date, and headers/looters. 

Style Sheets — View style sheets or print descriptions of every tag for 
permanent documentation. Cross-reference list shows ail chapters using a 
selected style sheet. Copy and delete tags, compare style sheets, see ac- 
tual tag usage. 

VPToolbox has a quick windowing interface that works with or without a 
mouse. Available today for $99. To order, contact your Xerox Ventura 
Publisher dealer, or call (609) 683-1237. 


Desktop Publishers Int'l. 

1 - 800 - 548-0386 


♦venture Publisher $call 

VPToctei lorV»ntura $74 

Adob* Poatacnpl fonts — .ttanng at $74 

Bnstroam & Softer atl products $CALL 

AX HP toms and caundgaa .... $CALL A $AVE 

PUBLISHER'S PAINTBRUSH. $179 

ZSofl's Typatourtdry $290 

VS Corrpugraphe lonts lor HP $90 

Panasonc flatbad «WHaloOPE $1199 

tWSPOT.trmin^leOCR $1899 

Sqma Oaaigrt's 19* LaterVww ..$1790 

hotshot Graphics $1 79 



The Resolution Solution 


■ 1330 resdution output to 2540 
■ Ouiput to paper or Him 
■ Mac or IfiM-PG'compaiibie dLsIs 
■ 24-hour modem 
■ Complete Adobe type libraiy 
■ 24'bour turnaround 



312/844-0030 


a S Lincolncay. SuiK fil North kmi 11 63S42 

^a£MONKAOERS»vSc^AR^ 


Desktop Publishing 

continues . . . 
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DESKTOP PUBLISHING 


We don H ^ newsletters 

But if you’re doing, 1,000-page technical documents, we’re the 
best— automated , style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 

GML/PC™ 

The technical documentation and specifications specialist. 
Commtnd Technolog} Corporation, 1900 Mountain Blvd.. Oakland, CA 94611 
Telephone (415)339-3530 Telcx:509330 COMMAND TECH 
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Desktop Publishers! 

EDUCATION 

AAA DATA ENGINEERING 

Researchers. Educators. Engineers. Program- 
mers. Managers, etc Whether you are into 
Computers. Robotics. CiM. CAD/CAM Now 
there is a glossary that can help. DATA ENGI- 
NEERING GLOSSARY over 5.000 entries and 
d^inilions 3 disk package lor )ust $49 95 plus 
$4 S/H. SW or disks Visa/MC aixepled 

AAA DATA Engineering 

P.O. Box 202 

Sugar Grove. IL 60554-0202 

1-800-228-1558 (312)897-6600 

Concurrent Sort Oemo 

When you need the best 
■‘no-nonsense" tools for 

Screen Capture and 
Image Management... 

Gltage as 

Dynamic Grayscaling. Image Browsing ano 
Cataloging, and much much more' 

Works with your EGA. VGA. PS/2. CGA. 
Hercules. or MOA display adapter' 

Suggested Retail Pnee. only $89 

Inner media, inc. 

(603)46&-3216Vbice.-7195Fax Visa.MC 

CmCLC 7«2 OM READER SERVICE CARD 

Watch them race' Change size & ordering ol 
lisis. costs ol comparisons & data movements, 
speed See cumulative results in graph or table 
form Engaging-enlightening Includes Turbo 
Pascal source code tor over 30 sorting al- 
gorithms Min. 126K. CGA. $49-complete 
Knudson’s SORT-DEMO 

P.O. Box 2852 

Lacrosse Wl 54602 
(608) 782-5971 

EDUCATION 

VIDEO 

INSTRUCTION 

TOOLS 

Throw away your computer manuals and 
learn by watching and following the in- 
structions of a professional Learn 

Intro To Computers (1 i hours) . . .$99 96 

Lotus 1-2-3 (3 hours) 99 96 

WordPerfect 4 2 |3 hours) 99 95 

WordPerfect 60 (4 hours) 12996 

OOS|3hoorsl 129 95 

Ventura Pub)isher |2 hours) 169 96 

Vantura - techniques (2 hours) ...1799$ 

Pagemalter - PC (2 hours) 1 79 95 

Pagemaker - MAC (2 hours) 1 79 96 

Microsoft Works ( 1' j hours) 79 96 

OaAlljhours) 79 95 

Al) videos are professiona)iy produced, 
showing the computer screen and key- 
board Simultaneously These are not lec- 
ture tapes' They are self-contained train- 
ing guides which allow tne user to see a 
particular commartd executed on a video 
screen and then repeat that same com- 
mand on his/her computer Each kit in- 
cludes carrying case and workbook 

ENGINEERING 

STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs lor 
structural analysis and design ol BEAMS. COL- 
UMNS. TRUSSES and FRAMES ol any material 
Easily mastered programs result in dramatic 
time savings while producing efficient, accurate 
designs SpecifyPC.XTorATandsend$25for 
demonstration diskefte to 

C-Squared B-Squaied Software Design. Inc. 

461 Bush Street Sle 220 Dept A-2 


San Francisco. CA 94106 

415/391-7309 

IN Ml CALL (313) 729-0325 
MICHAEL HALVERSON & ASSOCIATES 
■IP 1313 Newburgh Q^K 

Westland. Ml 49186 
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TO PLACE YOUR AD IN 

PC Magazine Marketplace 

Call (212) 503-5115 or (800) 825-4ADS 


ENGINEERING 


ADVANCED STRUCTURAL DESIGN 
FAST. FUU. FLAWLESS. 

WAS S78S.OO NOW $28S.OO 
FO/t LIMITED TIME ONLY 

ONE COMPLETE LIBRARY OF 
INTERACTIVE GRAPHIC PROGRAMS 
TO DESIGN BEAMS, COLUMNS. 

AND BOTH 20 AND 30 TRUSSES 
AND FRAMES. NORMAL OUTPUT 
INCLUDES CODE TYPE STRESS 
CHECK AND PL EFFECTS IN STATIC 
AND DYNAMIC ANALYSIS. FOR IBM 
OR COMPATIBLE. 

SEND CHECK OR MO TO: 
SMARTCHILD Q WHITEHALL LTD. 
PO. BOX 803753 
CHICAGO IL 60600-3753 
ATTN: CUSTOMER SERVICE 
312-334-3231 
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ARCHITECTS AND ENGINEERS 

The AEMAS system is designed tor Architects. 
Engineers & other tirms where mofliloring pro- 
ject costs is required Modules include: Job 
Cost. Payroll, N?. A/R. Invoicing, Personnel 
Scheduling. Report Generator and General 
Ledger Multi-terminals are available 
DATA-BASICS 

11000 Cedar Road. Suite 110 
Cleveland. OH 44106 
(216) 721-3400 

SIMULATION 

GPSS/PC IS a tull-power ^rsion ol GPSS. the 
most popular maintrame simulation language 
Spedtically designed lor interaclive use on lo- 
de's high-speed microprocessors, it is loaded 
with features such as interactlw graphics and 
animation Using GPSS/PC. you can predict the 
behavior ol complicaied real world systems 
MINUTEMAN SOFTWARE 
PO Box 171/8 
Slow, MA 01775 

800-223-1430/508-897-5662 Ext 316 


Popup Units Calculator 

A calculator lor the real world! Here’s a calcula- 
tor program that understands leet and inches, 
hours and minutes, pounds and ounces, volts 
and ohms. psi. ctm and a whole lot more Macro 
language mates il pcMerlul. on-line help and 
Lotus-lite menu mate it easy For IBM compat- 
ible computers Send $54 ($^ 04 in CT.) 
Prospero Software 
Dept PC1.P0 60x9686 
New Haven, CT 06536 

(203) 377 6544 


PC MEASUREMENT DIGITIZER 

Micro-Measure uses a slot or R^32 measures 
directly from DWGS. charts etc. Calculates 
areas & volumes. Prints reports with ASCII tile 
option User sets scale Measures to 1/150” 
$456. 

Price Book Services 
11391 W. Saanich Rd. RR#3 
Sidney. 6 C. Canada VSL 3X9 
(604) 656-4846 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen gr^ics) & OMNIPLOT 
(P) (ploder driver) provide integrated engineer- 
ing/s^tilic 2-D & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Menu-dnven. flexible, 
professional Choice o( formats: tabutar/tine. con- 
tour. bar. pie. 3-0 wire frame & much more! 
OMNIPLOT(S) $195. 0MNlPL0T(PL both $295. 
MICROCOMPATIBLES. INC. 

301 Prelude Drive 
Silver Spring. MO 20901 
(301) 593-0683 


ENTERTAINMENT/ 

GAMES 


LOTTO NUMBER 
ANALYZER 


Use your PC ro help you wm tne 
Lono Forget random numbers' This 
fun to use program for most home 
computers will quickly tell you 
which numbers are due' patterns 
and trends, what groups to play and 
more' Make you selection bas^ on 
the laws of probability and 
INCREIASE your chances of winning' 
IBM and others only $24 95 
plus $2 00 Ship t Handling 
Fast service on V/MC & MO 


SOFT-BTTE 

(513) 27B-1110 

P.O. tax 8M. Tofom Puk 
Dayloa, OB 4S406 
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SPORTS HANDICAPPING SOFTWARE 

$SWIN with (horoughbred/harness & 
greyhound handicapping sol(ware-S52 95 
each. Up to 13 eniries analyzed, class, speed, 
limes, odds, track, posi, stretch, & finish Pro 
Football, Baseball. Basketball Software — 
$52.95 Handicap races & games in minutes. 
MC/VISA accepted Free info. 

SOFTWARE EXCHANGE 

P.O. Box 5382-PC 

W. Bloomfield. Ml 48033 

(313) 626-7208 Orders 1-800-527-9467 

PRO FOOTBALL HANDICAPPER 

Gel the winners edge! PC-PICKS is the best 
NFL software you can buy. regardless of cost. If 
picks point spreads using adiusiabie tormulas. 
and lets you view or print slats in 62 calegories. 

Enler stats Irom boxscores. or gel Ihem FREE by 

modem Irom our BBS! $34 95 ($6 95 lor demo) 

MC/Visa/chk/mo/po 

MICROBROTHERS 

P.O. Box 339 

Lalayelte. CO 80026-0339 

Order anytime at 1-600-628-2828 ext 665 


THE SHOWCASE FOR 
PRODUCTS AND 
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ENTERTAINMENT/ GAMES 


FINANCIAL 


LOTTO JACKPOTS 
NOT JUST DUMB LUCKI 

(iAII. HOWARD'S FAMOrs 
SVSTKMS HAVF, WON 
SM MII.I.ION+ FOR 
10 LOTTO JA( KPOT WINNERS! 

I All ihc orifinal. ■uthenlic Gatl Howard 

arc rww ■\ailat»k on IBM PC' arxl 
cumpatiMn. menu driven luter friendl>|. 
Gail Howard** Sinarl l ack ( orapulrr 
Mliecr'(S2945*S2» h)ha>auniquebuih- 
; ' in Balanced Ganw*” teature which makcc 
all other wheeling «>«tcim obuilete Over 
100 Wheeling S^-uerm wnh minimum win 
guarantee*. S>«iem aho checkv (or winv 
Gail Howard** SMart Lwcli C ompiMer Ad- 
vantage** (S>9 95 • S2 > h) hav the mmi 
kucrc*$(ul number vdeclion »>'*ten» ever 
devwed lor heating the odd* in Lotio 
liKlude* the emiri’ w inning number* ltd lor 
one Lotto game o( >our choice. (S7 lor each 
miJtiRmtl I otto gaiTKl Avaibbie lor any 
vtate or inlernatuHial Lotto game Ptea*r 
|t vf ee ify which l.utto 

SMART lUOC COMPUm SVSTIMS 

_ Dept PC1.PO 0o« 1S19 _ 

aflb ViAwe Plains. New Vtort FH 

(312)9^3300 
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Adult Software 

For IBM W. XT. AT. 

PS 2 It OnDpaiiblr* 
tiRAPHK M CARD NLIEIICD 

Volume I fll.96ppd 

Volume n $11.95ppd 

Volume III S16.9K ppd 

Neu' Sehea 

Ml thni M7 tS.OO each ppd 
Catalog Diakette $4.00 ppd 

NWI^* tw/awl Dialrihtttar 
(IWTlk M<Rirv Ont>*. 

HmW rhvT* A<r*nl'd 

A ^ 

r r 

Ua« sea* A«> a Ow tl 
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NEMESIS' 
Go Master"' 


Oo. aoameol rare oteganca and 
simplialy. haa tMon a way ot Me m tha 
Onani lor ovar lour thousand years 
Padved with laatures. NEMESIS''* . tha 
world's strongesl program, la an idaal 
playmate and tutor Jerry Poumetle 
named s game ol the month fwce 
'‘It you are Intereeted In Oe, 
buy title progrem." BYTE 7.$7 
INiwOeUMir”* SMtt JosObTumt^ AdaSSSAH 

Toyogo, Inc. TS Bediom street es* M 
617-861-0488 Len^gam UA ceiTS 
CINCLE aao ON REAOEf) SERVICE CARO 
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ADULT SOFTWARE 

25 vol. CGA / 10 vol. monooraphict, 
Wortd’B te^iBsf cofheSon! 

S7 75 ea ppd (foreign orders & 3 5' add $1 00 ea ) 
25 vol set S99 95 e Monographics 10 vol set $49 95 

Fim CiMnl VltiVMC Ita iwkI be 21-plBM iMi m 
0 «M Coast C owpMtIng t onrioo a 

RO. Box 12S7-PCM. Socaucus, NJ 07096-1257 
Oidm Oalr MMIS-Oin CtMoRar lender V1BVI6MK4 


emeu sea on reader service card 

STUD POKER 


$$$$$$$ WAGER WARE $$$$$$$ 

• BASEBALL • BASKETBALL • FOOTBALL 

• HOCKEY • LOnO • THOROUGHBRED 
Remember J&R Software is solely dedicated lo 
Ihe pursuit ol happiness Ihrou^ successful 
sports belling We do use the software we sell, 
and as always if you know of a better program 
please let us know, we ll buy tt 

J & R Software 
523 Second Street 

Tnwaniti PA IRfUfl 

Orders 800-634-2438/Into 717-265-4259 



** CHESS SPECTACULAR “ 

At last a chess program designed lor Ihe new 
graphics standard High resolution animation 
brings your EGA lo tile' Solves mate in 7 Huge 
opening book Save/restart your games Am- 
mated leaching mode Select level Take back 
Change sides On screen dock MUCH MORE' 
EGA Chess $69 95 256K EGAA/GA 5 25’ disk 
CUBE Miaosysiems 
PO 60x26064 
Overland Park. KS 66225 
(913)649-6747 VISA/MC 


Play 5. 6 or 7 card stud Play High. Low. or 
Higtvlow Seied trom 2 lo 6 players Seted Ihe 
stakes Select your player pc^ion or have 
computer play all positions Statistics accumu- 
lated during play catch odds and win odds 
displayed on demand $34 94 Send Check or 
Money Order 
IVEY SOFTWARE 
310 OLD FARM ROAD 
Woodstock. GA 30188 


FINANCIAL 


INVESTOR’S ADVANTAGE 

Chart Stocks and Market Indicators on EGA or 
CGA monitor High Low Close. Moving Avr- 
ages. Volume. Momentum. Stochastics. Wil- 
der's RSI & more Seted the best performers 
with the Relative Strength Report Spreadsheet 
Export Manual or Automatic Update Easy to 
use communications included Only $99 95 
Sottwwe Advantage Consulting Corporation 
37346 Charter Oaks Blvd 
MT Clerrwns. Ml 49043 
(313) 463-4995 

LOAN AMORTIZER + 

Excamort Loan Amort's simpie/complex. extra 
pymts. pointslees APRs (Per Reg Z). balloons, 
solve unknowns. yieldsARR. PV. FV. store/ 
retrieve, more IBM PC/XT/AT/PS2/compal 
Great lor client services Acclaimed nationwide 
by 6anksA.egal/CPAs/CUs/S&Ls11.E $149 95 
$5 s/h Visa^/AmEx 60 Day MBG 
ELECTROSOMCS 
36380 Gartietd #l 
Fraser. Ml 48026 
800/658-8448. 313/791-0770 


E»Z»Check Plus 


Most powerful business & persooAl b^nk account manager. 
H«ixUr* iin type* ol ttAnMtton*. ovet any Mmc prtiod tYovKk* Instant acce** 

(o all tran*acnon« lup to Ioaj) button rrAOKhi You wtU not outgiow iht* pcxvgiam' 

Up lo 63 u*et'<kenrd accounting code* toi ejukk accuiair cath Aow analyWt 
and gmetal accounting Make* tax pteparation a breerc' 

AutomatKJUly adrtmve* and pdnt* check* Pay bUK in *econd*r 
Check your bank yiaienveni In minute* with special cyuKk reconcile feaime 
lYini* ea»y-to undet*tand *(aiemmi* and check* in two cklteteni *iyle* 
rttencHy deugn and extenuve pop up help vereem make t*Z<heck flu* a toy to 
u*e' Come* with complete ctocumeniation and free unlimited technical suppon 


800 - 258-5749 
Mon-SAt : tOH)0 AM - 9:00 PM 
CaII now for sjime-tUy shipping (Vls*/MC} 
64.95 * 5.00 shipping and hjindllng (SC resMTenn add 5 hj 
Requires futrd disk & 256K RAM 
Not copy protected 
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GDI Microcomputer Systems * 2105 Decker Blvd. * Columbia. SC 29206 


FINANCIAL 


CHECK MATE 

Aukimaie bill-paying mth easiesl-lo-use chedi- 
book program Great tor home and small busi- 
ness Pay monthly bills with one key stroke* 
Stores payee names and addresses % user- 
ddmed categories 11 report types Unlimied 
accotfiB Works with any continuous feed check 
$3995 -k $300&ti VISAIyiCcheck 
LEFT COAST SOFTWARE 
PO BOX 160601 
CUPERTINO CA 95016-0601 
(406) 996-3130 


LOAN PLUS 

Fully menu driven' UserFnendtyi Organues all 
pha^ ot Loan Processing Ea^ lo track pay- 
ments Processes live types ol Loans, including 
Rule ol 78 Produces Amortization Schedules. 
Payment Receipts & invoices. Idle Nonces. End 
ol Year Statements. Loan Collection Report. 
Labels, etc PGMS-OOS'TSeK Demo $9 95 
Operating System $695 
ADVANCED PERFORMANCE Inc 
C /0 The Software Place 
156 Bay Area Blvd 
Webster TX 77598. 713^2585 


WANT THE GRAPHIC DETAILS? 

Send $10 check lor demo version ol SPLOT' 
Ptols up to 100 portololios/siocfcs Imports data 
from Dow Jones News/Reirieval. X'Press. 
CompuServe, integrated editor Automatic tor- 
malting, user seiecied parameters, zoom/un- 
zoom 1 year-9 trading days Needs EGA/2S6Kb 
equipped IBM PC compatibles w-liard disk 
Compleie ^sion. $90 1 mo rnoney back 
guarantee 

Data Base Associates. Dept P 
610 Richards Street. Suite 901 
Honolulu. Hawaii 96613 
(808) 521-6459 
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RNANCIAL 




Now there's 
MONEYCOUNTS’S.O... 
an unbelievable buy at 
just $29! 

Easy to use CPA-destgned 
money management accounting 
pfogram tor home and business 
MOPIEYCOUNTS * S.Q gives you 
cash, checking, savings & credit 
card management checkbook 
baiancer. budgeting, financial 
statements, graphics, fast 
financial data base with three- 
way look up, inquiry reports, on- 
line help, printed manual 
Handles up to 999 accounts and 
1 00.000 transactions Not copy 
protected. 


Now Version S.O also: 

• pnnts any type of pm-feed check 
and updates your records auto- 
matically 

• estimates your 19S8 income tax 

• analyzes financir>g options, 
savings programs computes 
interest rates, loan 
payments pnnts amortization 
schedules 

• manages mail lists — zip and 
alpha sorts— arxt pnnts labels 
and index cards 

• provides password protection 
fiscal year support, and pop-up 
notep^ 

Cali or ser>d $29 plus $5 shippir>g 

handling Check VISA MC COD 

1 - 800 - 223-6925 

(m Canada 31 9 395 7300) 




0*p( M • 373 CoWns Road NE • Cadar Racxds Iowa 52402 
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PFROl!,u $20 

Super Portfolio Manager 


• Stoexs/Bonds/M Funds/Opr Assets 

• Bet & Ati Tan ftOi ilRR method) 

• Oiv & C G Reinvesiment/TaK Lots 

• lO-* rpis. CGA ft Hercules giaphics 

Or also with CAPTOOL v $79... 

• OJ CompuServe ft GEme pncirtg 

• Multiple portfolio batch ops 

• Bond swap YTM ft stock valuators 

• Client stmts i-rei g ft screens 

IBM PCs/PS-2 $3 SftH Chk/VISArMC 
45-day money-back guarantee 

n:i ust:R\ E. im . (imt 74?-$59 h 

POH 7m5tt. Hellnur. MA 9H(HI7 

CALL 1-800-826-8082 

CIRCLE 774 ON READER SERVICE CARO 


C'.harting Soft^-arc: 


I illtiHsj 

}|.ViJLl 


MetaStock 

S195 

I>cmo Disk— $5 


Perform sophisbcaied technical analysis on 
Slocks mutual fundi commoditiei etc 
fsaiures muhpie movable wmdowi unhnMsd 
moving avera^ 25* pre-s«t indicators, 
eendknes and trading oands. overlays and 
spread! ptus much more* Compatible with 
12* mwor data services ForcompMe 
iriersiure can ton-free 

1 - 800 - 882-3040 

EOUIS International. Inc 
Boi 26743 SLC. or Mt26 r80li974.SttS 


PRIME CHECKER 

Prune Rate on any date from 1934 ‘lil now How 
much trtieresi was chv ged on any loan at prime 
plus any rtiynber'’ Prime Checker will felt you 
instantly Does not require any other software 
dBase III comoaiibfe and generaies data lot 
1-2-3 etc $49 95 MC VISA 
FAIR PORT FINANCIAL GROUP. INC 
3701 West Alabama #390 
HousJon TX 77027 
(BOO) 621-6745 


FLOWCHARTING 

BETTER FLOWCHARTER 
Know before you buy' EASYFLOW is the superb 
fiowchanmg program chosen by oser 30.000 
users, and very favorably reviewed in the March 
lOlh 1967 issue of PC k^gazine Seeihe index 
10 Advertisers' under HAVENTREE to find our 
large display ad m this issue Now available 
with 30-day MONEY-BACK guarantee 
HavenTree Software Limited 
Older Desk 1-800-267-0666 
Informaiion (613) 544-6035 
Tefefax (613) 544-9632 


FLOWCHARTING GRAPHICS 


Row Charting Il-t- 



The New 
Plus 
for Fast 
Flowcharting 


FLOW CHARTirSG 
is hew! It s now Row Charting 
II + . with nriore speed * nxtre 
functions ^ more printing 
options: 

• 10 text fonts: 26 shapes: 

• Line mode can stop at a shape: 

• Backspace key can erase a Ine to 
ksort^: 

• Free text entry anywhere, or select 
autocentering: 

• Vertical or h^ontal printlrtg; one 
chart or multiple charts. 

Used by Fairchild. Bechtel and 
more than 500 other major 
corporations. Edit quickly and 
accurately — even major edits — 
with Flow Charting II*-. the 
Specialist. 

See your retail store or call: 

rarnm&RimDN 

So''«a • -pr-i 

1-800’5250062. Outside C^ifornia 
408^9*5376. Califomia/lnfl 

CIRCLE 77S ON r^AOER SERVICE CARD 


TiirboFlow $69 

flmgluiUm fo r IBM PC /XT/AT/PSi 



$89 »jlh LoKitstlLMauie; 

• Curves, ellipses 

* Variable sue symbols . - - 

• User defined library 

• P.p.r to M- . 4^ VjSa^W*] 

• P.ip up Kon menus '^^A***^**'^ 

* Hercules mono. CGA. EGA 

* Automatic PAN to scan drawu^ quickly 

« IHM/I-PSON. NEC. niCIDATA laserJel 

* HP-GU, DM/PU SwectPplotten 

Ua)irofl F.lfctroflics 

610 S. Sherman aiH Rkhardson T« 7$04l 
Add Uh $4 TeiM rtMdcait *44 1% ukt tu 
Money-back (tuaraale* 

Order Tilda)! 1-214-669-2137 

CIRCLE S96 ON READER SERVICE CARO 




__PU<^^*Jlftr kelpUcf the ultimate target roarkef! 

■4 m e— ah m ymnah- 


IWYIM 


If ym Uunk Uut r 
.UL'lEBUKr 




S> tWr Mart «to m 4 (W rtth IMIS 


GRAFPLUS 


Pack Your PmSA. K^! 
Olds S4V.95 

Gr^pkn* nen» am IBM • a 

applcaikvt tfiKi 4 pHVTful 
LommeucAT hv prmmc e»crW «ha> 
wxi hear crewed on sour c> enputcr 
•ciem 

• Link Mo Pmrmakrftje Ventura 

• Scak rhr imaige !> any Mte 

• Pm m ca4c«, Uack^n-wkne. whee- 
un44ack 

• Ptm wencalk .a fammaUr 

• %iek aauh vtmanvany Iw-mayped 
cfce matni , Wi; ur mkiet printer 

# JewcRTesiMicla|ir». Inc. 

47A'<64rhAM SV’SaaK^dl 
SMib UARHMi 
20M)7.KW1 


35mm SlfOES-^n 24 Hours 
We transform yot# PC-6raphtcs tiles inio full 
color. 35nvn. 4(XX) line resoiulion slides and 
ship within 24 hrs All papular PC-Oraphics 
Parages supported Files accepted by modem 
FREE FEDERAL EXPRESS on all orders of 20 -i- 
sitdes' Only $8 per slide 
Accent Presentations Inc 
990 Highland 0rrve.Sle202 
PO BOX 1303 
Solana Beach. CA 92075 
1-800-222-2592 

GRAPHICS LIBRARIES 

Very Fast 2-0 & 3-0 Auioscaiing Graphics lor 

Fortran & Pascal 3-0 Lines Use Color tor 

Z-Axis Fasl Polygon Fill wiiti Cutouts. Solid 

Wireframe Many Fonts. CoiotSiinking Tex! 

X-Y Bar Contour & Fishnet Graphs Drivers tor 

Dot Mairixliser Printers Pen Plotters. CGA. 

EGA & VGA 1/0 Port Control $140 

CHIRP TECHNICAL SERVICES 

PO Box 551 

Del Mar CA 92014-0551 

(619) 259-6886 

DYNAMIC 3*0 GRAPHICS 
Using the taslest video driver routines ever 
wnifen lor the IBM PC. ACROSPIN allows you 
to dynamically roiaK franslaie and scale 3-D 
wire frame obiects and point clouds Works 
wifh most CAD Packages Supports CGA EGA 
MCGAVGA'HERCULES on IBM pc|r through 
PS/2 $30 $2sti ( -I- sales tax tor CA res) 
ACROBITS 
PO Box 1302 

Menlo Park. CA 94026-1302 
415-328-0542 

PC VAX POWER GRAPHICS 
UGraph - soertihc 2D & 3D graphics presema- 
lion program Use your data or create data nier- 
naliy Supports all graphe s adapters, prmiers. 
fMkfi at lull devioe resolution Fast & easy to 
use* $395 HGraph • library of over 100 graphes 
roubnes lor Fortran Pascal C. Modula-2 $119 
We do custom software development 
Heartland Software. Inc 
234 S Franklin 

Ames. lA 50010 (515)292-8216 
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GRAPHICS 




Interactive Graphics & Statistics 

Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and Row charts — 
with fufl screen editing of text. 

• Vary character font, size, 
position, color 

• Stack and overlay graphs 

• 3*Dimensiona1 graphs: fishnet 
& contour 

• Linear & Non-Linear Regression 

• Stochastic Distribution 

• Independence Testing 

• Descriptive Statistics 

Contact: Scientific Programming 
Enterprises. P.O. Box 669. Hasten. 
Ml 48840 (517) 339-9859 

CmCLE 768 ON nCAOER SERVICE CARO 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (saeen). Miciosofi Foflran/Pas- 
cal. Fl-M. Lahey callable roulines Graphics 
primitives, total 2-D plot support. 3-D plots and 
solid rixidels EGA/CGA Heicules mono, sup- 
port. HP/HI plotter^ PLOTMATIC Laser, dol 
matrix printer^ PRINTMATIC $135 ca. Any 2. 
$240. all 3. $340 Ask about our 15 lonis 
MICROCOMPATIBLES. INC 
301 Prelude Drive Dept PC 
Silver Spring. MO 2CW11 
(301) 593-0683 

RAINDROP 

FAST, flexible, easy lo use. compact T-S-FI 

utility to send screen graphics to your 9 or 24 

pin matrix, ink |el. or laser printer Create 

quality b/w or color printer graphics Irom 

applications AND user wiiten programs Full 

24 pin support. Many options Complete driver 

library $39 95 

RAINBOW TECHNOLOGIES 

8106 SI David Court 

Springfield. VA 22153 

703-440-0064 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts (^ic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% bener 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716) 424-5300 


24 PIN PRINTER OWNERS 


STOP GRAPMCSS-T-R-E-T-C-H WITH I 
KBVrt/AI AND AU OTHER 9 PIN 
GHAPHK» PROGRAMS AND MOREl | 
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HEALTH 


ANALYZE DIETS, MENUS & . . . 

so much more! with The FOOD PROCESSOR II! 
This TOP-raled software has the best database 
ol any system on the market today! Acclaimed 
by schools-colleges-hospiiais-homes-fitness 
centers & businesses. 2400-3000 toods-30 
nutrients $250 IBM-Apple-Macintosh 
CALL OR WRITE TODAY FOR FREE DEMO DISK! 
ESHA Research 
P.O. BOX 13028, Dept M 
SALEM. OR 97309 
(503) 585-6242/7755 


DIETWISE/ENERGYWISE 

For Diet. Nutrition. Fitness conscious people 

• DIET Evaluation (children and adults) 

• MENU Analysis 

• RECIPE 

• BODY COMPOSITION 

• ENERGY EXPENDITURE 

• MS/DOS $39-$120 (professional vers avail ) 
NUTRITIONAL DATA RESOURCES 

PO. Box 540 

Willoughby. Ohio 44094 

800-NDR-DIET . . Ohio (216) 951-6593 

THE DIET BALANCER 

New nutrition, exercise and weight change 
software program. Purpose of the program is to 
guide you towards a balanced diet Features 
include diet analysis, aerobic and non a^obic 
exercise options, sorting foods based on nulri- 
lional content. And Much More. Easy lo use 
IBM and compatibles. $225. 

Nuiri Data Software Corp. 

P.a Box 769 

Wappingers Falls, NY 12590 
1-800-922-2988 or 1-914-298-1308 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


INVENTORY 


•••dFELLER INVENTORY*** 

A business inventory program written in modifia- 
ble dBASE source code The menu-driven pro- 
gram lets you locale items by inventory name or 
number. It keeps track of reorder points, vendors, 
average cost & other information. 

* dFELLER liT^lory $150/Requires dBASE ll/lll 

• dFELLER Plus $200/with History & PO’s. 
Requires dBASE Ill-Ill PLUS (for slock rooms) 
FELLER ASSOCIATES 

550 CR PPA. ROUTE 3 
Ishpeming. Ml 49849 
(906) 486-6024 — 


MANUMCTURING INVENTORY $99 

invOTtory control with Bilf-of-M^ial Processing 
and vendor file tor small to medium si 2 e batch 
manufacturers or job shops. Project material 
requirements, allocale material, maintain malerial 
cost per work order and for all IWIP Allows up to 3 
remote terminals lo receive or issue matenal 
Meto supplier log requirements ot MIL-l-45206. 
REAL TIME AUTOMATED. INC 
1340 B No Dynamics St. 

Anaheim. CA 92806 
714-993-0111 


INVENTORY MANAGEMENT 

Stock-Master 4.0. commercial grade system 
provides Stock Status. Purchase Order Writing & 
Tracking. Trend Analysis. Quality Control Rep^- 
ing Detail Analysis. Bill ot Materials. Mulli Loca- 
tions and mote Modular, "mjcro" priced & 
configured lo your needs Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 
177 -F Riverside Ave 
Newport Beach, CA 92663 
(714) 759^)582 


MAILING 

PROGRAMS 

Doctor Data Label V2.0 

Complete and Easy-to-use Prim Bulk Rate" 
labels & reports dBASE III compatible data 
files CAR-RT SORT field. Index, filler, sod. & 
print in any order on anything Mail Merge 
w/edilor. duplicate checker. 1 Billion records 
file & more: $79 -i- $3 S&H. Limited records/ 
file demo $3 Calf tor more mlo. 

Doctor Data Software 
PO. Box 11368, Depi M 
Phoenix. AZ 85061-1368 
(602) 246-8907 


MAIL ORDER ‘ FREEDOM ’ 

Designed lor the last growing company. Easy 
customer entry, fast search, sort any field, label 
priming, mail merge, find duplicates, bulk mail. 
import/expod-dBASE. on screen invoicing 
form. UPS manifest, statements. A/R. back 
orders, inventory control, automatic shipping/ 
tax. $795. Demo $10. 

Right Paih Enterprises 
1700 Catalina Ave 
Seal Beach. CA 90740 
(213) 430-6666 


MAILING 

PROGRAMS 


95,000 + ZIP CODES 
3RD CLASS LIST MANAGER 


• Pnnts labels in 3rd class bulk order 

• Over 95.000 zips with city, county, state 

• Enter zip returns City, state APO. FPO 

• Automated index by zip, name, customer * * * 

• Save SSS in data entry and mail costs 

• All for $399. demo $15 

• Zip code file only - $149 on diskette 

CPROMPT CORPORATION 

Dept. M. Box 40325 
Indianapolis. IN 46240 
(317) 840-5451 


MR. PARCEL 
UPS SHIPPING 
PROGRAM 


UPS approved easy to 
use shipping program 
Prints COD tags, labels 
shipping manifests 
For PC, XT, AT, PS/2 
comparable computers 
$389.00 

Freeman Software 
Garland, Texas 

800-426-6598 

CIRCLE 788 ON READER SERVICE CARD 

THE MAIL ORDER ACCOUNTANT 

Order fulfillmenl/Llsl managemenl. Includes 
customer lists, labels in 6 formats, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credil card. Prints shipping 
labels, credit card slips. UPS shipping man- 
ifests. sales lax repod. dBase III Plus soun% 
code provided. $975, demo $25 + $3.50 S/K 
GOLDSMITH & ASSOCIATES 
46 Shaltuck Square. Suite 86 
Berkeley, CA 94704 
(415)540-8396 

“THE MAIL ORDER WIZARD 

is one very powerful program. II otters a catalog 

business all the computing roulines it needs- 

and then some! ...gives new meaning lo ihe 

hackneyed phrase, user friendly' Written in 

Assembler, it operates with lightning 

speed ..very serious software, a must see' ' 

Catalog Age $970. Demo. $12 

The Haven Corporation 

602 Madison Depi M 

Evanston. IL 60202 

800-782-8278 
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MAILING PROGRAMS 



Express 


A Name List Management System That’s Fast Fast Fast! 


''/MAIUNG UST 
I FOHMATS: 


By Name 
By Company 
By City 
By Zip Code 
User Defined 
MAIL MERGE: Word Star. Word 
Perfect. MS Word, 
Multimate. 

Standard ASCII 

FREIGHT Bias: Bulk or Individual 
Printouts — Federal 
Express, Airt>orne 
UPS, DHL, Purolator 


LABELS: Continuous Form and Laser 
Labels: — 2.3.4 across 

A'xVAiT — 1 across 
4’ X — 2 across 
ZV^'x'^ie' — 3 across 
Cheshire Format 
Name Badges: ZVi" x Zyie’ 
Shipping Labels: 4“ x2’Vi6' 
Index Cards: 3“ x 5" 

Post Cards: dvi" x 6“ 

Rotary Index Cards: 2V'i6’'x4“ 
a-xS" 


FEATURES : Written in DBase III 
- Compiled in Clipper • Source Code 
Included • Totally Menu Driven • 
Integrated • Excellent Manual • File 
Import/Export • Duplicate Check • 
Mass Deletion • Multiple Lists 

Price- $99.95 -f Shippirtg 

BRIHAIN SYSTEMS, INC. 

3457 Normandy #3 * Dallas. TX 75205 

(214) 528-3020 

ORCL£ 833 ON RCAOeft SERVICE CARO 


THE TURBO MAIL ORDER MANAGER 

The userfriendly answer lo mail/phone sales. 
Handles all charge card types and cash sales 
Includes sorting tor printing credit card slips, 
mailing labels, shipping labels, sales tax re- 
ports. invoices, sales summary, and. customer 
base summaries Custom service available. 
Only $190 -i- S3 S/h. Visa/MC/AMEX 
Microlyme N^rk, Inc. 

1422 Pine Hill Drive 
Garland. TX 75043 

214-840-9313 or 800-423-6837 X2442 

POSTWARE MAILING SYSTEM 

Automate mail preparation Cut postage costs 
by 5( per piece or more. Only Postware prims 
aMress labels in bundle and bag. bulk mailing 
order. Nol a useless hp code sort. Prints ad- 
dress labels, bag lags/tray labels Calc post- 
age Works with dBase III PLUS. DATA^SE. 
PowerBase. Smart & others Also ASCII 

* Isl & 3rd Class— $195 * * 2nd class— $395 

* Carrier Route— $300 * Oup Detector— $200 
PostalSofi. Inc. 

515 Division Street 

Lacrosse. Wl 54601-4544 

608/784-3500 800/831-MAIL (6245) 


MANUFACTURING 


THE FOREMAN 

Multi-user Now Available! 

• Invenlory/BOM/PO/Costing 

• MRP/Invoicing/Ad hoc reports 

• Repetitive mfg or one lime build 

• Extensive Cost Control: Standard vs. Actual 

• Automotive release interface 

• IBM PC/NOVELL/ALTOS 

OCM COMPUTER PRODUCTS, INC. 

43700 Twelve Mile Road 
Novi. Ml 48050 
(313)347-9600 


MEDICAL 


MDX-PC 

MDX-PC brings you the best of both 
worlds: the power and flexibility of MDX 
medical-office software In a PC-DOS 
tormst. Flexes for my specialty; 
manages billing, electnnic claims, 
custom reports, medical records, more. 
Full upgrade path to MDX with 
UNIX/Xenix. Call for info and tree 
videotape. 

CAUrX CORPORATION 

ISO N. Sunnyslope Rd.. brookfitid, Wl S300S 
(800) 558-2208 or (414) 782-0300 
CIRCLE 770 ON READER SERVICE CARO 


Medical/Dental Systems 

Second Decade. Support lor more than 130 
machines Featuring paper and electronic 
claims, palieni billing, appointments, diagnos- 
tic data base, vrord processing, linancial histo- 
nes. payroll, accounts payable, and general 
ledger Single and multi-user systems Starting 
at $199 95 2.400 Dealers 
CMA Micro Computer 
55888 Yucca Trail #6 
Yucca Valley. CA 92264 
619/365-9718 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mission (ECS) lo Medicare & commercial car- 
riers. paper claims too 

• PC * CLAIM $69 95; claims only 

• PC * CLAIM w/ICDs, CPT’s & HCPC codes 
$22995 

• PC * CLAIM PLUS Claims only w/patieni 
tile Complete a claim in one minute $459 

• THRESHOLD * TM $1,995 00 claims. A/R 
patient billing 

• THRESHOLD $3.99500 claims A/R patient 
billing, complete practice management, stalis- 
lics. analysis. 

• CLAIM * NET Nationwide claims clearing 
house. Full 100% credit on product upgrade 
PC A CLAIM & PC * CUIM PLUS bolh house 
30 day money-back guarantees IBM PC/XT/ AT 
compatibles MS-DOS 256K 
PHYSICIANS PRACTICE MANAGEMENT 
1810 South LynhursI Suite Q 
Indianapolis. IN 46241 

(317) 634-8080 

In conlinenlal U S. call (800) 426-3515 

STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical, 
dental or ophthalmic practice. 

$195 Base system: patient data base, recalls. 

report generator, letter writer & more 
$395 Point ot service transaction processing 
(superbills, linancial reports, receipts) 
$395 Patient billing module (statements) 

$695 Aulomatic 3rd party billing: lailorable 
claim torms with ICO/procedure codes 
tree Full featured demonstration disk & doc. 

30 day money back guarantee 

GAMMA Incorporated 
Three Dundee Park 
Andover, MA 01810 
(508) 470-0080 


l» C M A (J A Z I N I- ■ OCTOBER II. I « 8 

m 


MEDICAL 


COMPUMEOIC" 

PROVEN Practice Management System — in use 
7 yrs Etectronic claims. A/R. G^ statements, 
insurance forms, practice analysis, word process- 
ing. recall, delinquent tracking, historicai data. 
FLEXIBLE! user designed lorms/reports $4400 
Training avail Dental (DenlaiWbre”’). eyecare/ 
opiomelry (EyeMate*”) & Vet (VetLogic'”) also 
Mil Dealer inquiries invited. 

DATA STRATEGIES, INC 
17150 Via Del Campo Suite 203 
San Diego. CA 92127 
(619) 451-0480 


MUSIC 



MIDI Starter System Pins'* 

PC standard MIDI Co-Proceuor 
MetodEafte Piano Roll Composer 
Easy 8 Mulii track Recorder 
Synth Sound Manager Software 

$2 19 wtih MIDI cobles 
(i»li obuul <>u> MIDI Pritgrammet't ToolKil 

Music Quest, Inc. 

1700 AMu [)> . Su>i« 260 
'' PUno.TX 76076 <3141 MI-74M 
CIRCLE 779 ON READCR S6RVICC CARO 


FORTE I/ll MIDI Sequencers 

16/32 tracks. 16 channels/track Record/Play- 
back. 60.000 notes Most powerful MIDI edit- 
ing Rhythmically flexible Step entry Auto 
Punch. quanti 2 alion. reailime playback control. 
DOS shell. New in FORTE II: System exclusive 
storage, unlimited looping. SMPTE cue list. 
Songlisi. Accel/rilard $150/$250 
LTA Productions 
P.O Box 6623 
Hamden, CT 06517 
(203) 787-9857 

UNLEASH YOUR MUSICAL GENIUS 

COMPUTER MUSIC SYSTEMS! 

'MUSIC SOFTWARE all compulers (or: music 
printing, composing, home recording. 

•MIDI SYNTHESIZERS ETC ! 

'SEMINARS & EDUCATION 

For a tree catalog or info call write visit: 

MUSICATION 

1600 Broadway Suite lOOOA (W 48th Street) 

New York, NY 10019 

212-957-9100 


v. 






SONGWRIGHT IV 

Music Processor prinis protessional sheet mu- 
sic. songs, scores wth text, chords, symtwis 
Compose, edit. copy, record, transcribe, play, 
transpose to any key Bass/treble, multiple 
slaves, all meters. MIDI optiorral IBM/Epsorv 
printers. CGMtercules graphics S69 95 
Send lor tree sample output 
SongWright Software 
Route t. Box 83 
Lovetlesville. VA 22060 
(703) 822-9068 


PREVENTATIVE 

MAINTENANCE 

MAINTENANCE & INSPECTION 

An easy-to-use computerized method to organize, 
operate, and control an eftective pr^nlive mam- 
tertance system Applicable to any type erf busi- 
ness or industry Full screen inpul and displays, 
plus hmclion help command Maintains his- 
torical data, creates work orders, and provides 
numerous reports. For into, write to: 

PENGUIN COMPUTER CONSULTANTS 
P 0 Box 20465 
San Jose. CA 95160 
(408) 997-7703 


PREVENTATIVE 

MAINTENANCE 


Memory Minder 

Memory Minder U the most conyrehetaive 
disk diaflnostic protram available for 
microcofiiputers. Any operator can quickly and 
easily che^ the vital operating parameters oT 
their floppy drives, including spindle speed, 
head alignment read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use it to ali^ the drives without 
die use of an oscilloscope. 

IBM PC. XT. AT progrw and manual S70. 
Precision Alignment Diskettes sold separatdy 
SAOeach. 5 25" 40 track. 525" 80 track. 1.2 
MB AT. or 3.5" 80 track dnves 


U/A 


J&n Syatems, Ltd. 
15100-ACcilrit SE 
Albaquerque. New Ncako 87 1 23 
MS/292-4182 
We accept MasterCard and Visa 
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PC Marine Marketplace 
the ultimate target market! 

The brand specifiers who read PC 
Marine don't have the lime to shop 
around, their only concern is gettiiif; 
what they need as quickly as po ssible. 

Theyll DIRE(T their attentim U 
PC Magarine Marketplace 

For them PC Magazine Marketplace's 
Direct Response/Display Ad format 
represenLs a fast, easy and cost efTec 
live method of product acquisition. 
They know it will have the products 
they need and the information they 
want regarding price, volume dis- 
counts, specifications and delivery. 

If you think that your busine&s can 
benefit from the 550,000 brand 
specifiers who read PC Magazine . . . 
YOU'RE RIGHT! 


So take DtRETT adioo and call 
(212) 583-5115 or (888) 825-4ADS 


PREVENTATIVE MAINTENANCE 


TUBED 

Maintenance Manager™ 

"The User Friendly PC Software System" 

Now. you can justify equipment repair and replaoement with (acts, not simply 
opinions. The user-friendly mainienance management system lor 
processirtg work order and equipment data records Increase your 
organization's productivity and reduce O&M costs with the following features 

Software Features 



Lightning Fast 

• Browse mode lor ease of data access 
• Menu driven 

• On-the-(ly records sorting 

• Sod on multiple keys 

• Fully automated 

Maintenance Manager 
Features 


' Automatic PM gerteraiion 
• Parts inventory and reordenng 
• Work order processing and 
pnontizabon 

• Employee work load leveling 

• Vendor records 

• Dirty Dozen™ rr.,-iin:.'";.rc.*r 
prioriiies 

• Over 30 reports 


C $890 


Produced by the O&M experts 
for IBM PC, XT, AT, and compatible computers 
For more information contact: 
(303)969-9393 

Owen Engineering & Management 
Consultants, Inc. 

5353 West Dartmouth Avenue • Suite 407 • P.O. Box 27749 
Denver, Colorado 80227 


PROGRAMMERS TOOLS 


QuickBASIC Programmers! 

New. POWER SCREEN, provides everything you need lo create lightning-fa&i window oriented 
B[^icaiionv. Paini the screens exactly as you want ihem to appear in your final applkalion. Screens 
are efTicienily stored in a flk that you can laier access and modify without program code changes. 


Includes The Nenon Guides Imtani Access Program with inOn-lmc 
Diiabase With ■ few simple keysmikes you have an on-screen 
<owprtheHM»e reference guide to all functson and procedure calls. 


POWER SCREEN 


Also included are extensive examples, full program samples and a 
comprehensive user reference manual POWER SCREEN supports 
QuickBASIC. MKrosoflCTurtiaC. and Turtio Pascal. 


# Vinul icrecof 
W Comexi Mfitive help 
W Ranpe checkiag and table knkup 
4 UniiBaNediuinibeTafKneat 


Complete price b onlv $129! ^'all WW-333-80g7 lodav! 

^ 

BLAISE COMPUTING INC. 


W Profimn cooUdI ■ every keyatnkc 
4 CoafkpaaMe edit keys 
4 No royalty paynema 
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PROGRAMMERS TOOLS 


Relational 

Database Management 
with QuickBASIC! 

db/LIB’s 3 application-building libraries expand your 
QuickBASIC into full-function programmable DBMS. 
High-powered assembly routines link to QuickBASIC: 

• Create, read, write data files with billiorts of records, 
e Instant file access with full B-tree indexing system, 
e Conforms to dBASE IIH NDX and DBF file standard, 
e Compact, completely tested and full documented- 

Q Complete Data Management programs w/Basic source: 
e Create. Browse. List, Index, Append. & seven more. 

• Run stand'Olone or merge into your own programs. 

[7 Built-in Database Query Language saves days of coding; 
e Dynamically selects and formats record output, 
e Understands dBASE or Basic expressions. 
db/LIB is only*1 39 complete. 

AJS PUBLISHING, INC. 

PO. Box 83220 (800)992 3383 

Los Angeles. CA 90063 In Calif . (213) 215-9145 

I Featured in the Microsoft Valuo Pack Catalog. \ 



Introducing SpecWrlterr^ 


AA fou can USB SpacWrtiar fo design system componenis ulih/mg 
• Screen Patniing • Screen Prototyping • Aeport Painting 
• Report Prototyping • Layout Oeve/opmenf • Word Processing 
H compwe fuiKtionai Speciiications eas'iy using ints mnoverive non-procedufa' 
nvcro oeckege Supports vanaoie sued screens end reports. MICRO and types 

OAOeff TODAY Oft CAU FOft YOUR FREE DEMO DISK 
TOLL FREE r‘600-54r-207f fOurside Cahtomia) • f-6f9-560-y4r4 (InsiQe Califomiai 

S3<i • rs Snipping S Handling VISA MC Checks Acceprect 
Aceelereted Sytlems Inc e 49%' Canemoni Souara Smla ?9S Sen Diego CA 9?tir 
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QuickBASIC Programmers 


We are the leading publisher of Programmer’s Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as ^ of memory! 

Cal Toll Free or write for detaied information with no strings attached. 


1-800-922-3383 • 404-552-0565 • CALL M-F, 9-6 Eastern Time 


MicroHelp, Inc. • 4636 Huntricige Drive • Roswell. GA 30075 
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PROGRAMMERS LEXICON 

TSR Rel library lor programmers Tired ol 
paging thru manuals to lind Ref maierial Press 
Ihe hotkey and it's al your linger lips Up to 255 
screens Use ours and add yours Printer, 
screen, ascii, hex. Ctrl, codes and much more 
Saves time, iwll behaved and it's all available 
lor $4995 

IRONWORKS SOFTWARE 
P.O Box 56 

GilmantonIW.NH 03637 
(603) 364-7747 

WANTED: SOFTWARE AUTHORS 

Software submissions wanted for IBM-PC and 

compatibles OS/2 okay Prefer easy to use 

genetic progr^ No Games 

Respond to 

OGRAMAT. Inc 

Software Submissions 

PO Box 1446-SS 

Orange Park, FI. 32073 


OBTOOLS FOR OuickBASIC 4 

06T00LS/2 1 • an outstanding cofleclion ol 
over 220 routines for QuickBASIC 4.0 and 
BASCOM 60 Complete with Biree file index- 
ing. Object Code Screen Designer. Code For- 
mater. Library Manager. Pulldown menus. 
Scrollboxes. etc THE most complete package 
ONLY $69 95 

PROJECT X SOFTWARE DEVELOPMENT 
222 Church Street Suite 50 
Philadelphia. PA 19106-2251 
(800) 678-2112 (215) 922-2557 

TURBO PROFILE: FASTER PRGMS 

ft's easy to spot the winners They're faster 
Turbo Oolite helps you improve your Turbo 
Pascal 4 0 pgms by highlighting bottle necks, 
letting you locus in on speed Turbo Profile 
counts the execution of each line and gives a 
complete picture of performance Writing faster 
pgms has never been easier 
PROBE SOFTWARE 
6204 Rambtewood Trail Suite 1 
Manassas. VA 22111 
703-361-4230/$39 95 $3S/H 


Quick Basic Phone Tools 


Develop your own voice and Touch Tone* 
processing appheahons using the Watson ” tel- 
ephone interface board and Quick Basic 4 0 
Record and playback speech tiles'Program con- 
trol with Touch Tones'* Telephone control 
Oemonstratxin programs are provided 
w'source tor 

• Record and playback • Order entry 

• Dial and delivery • Voice Messaging 
Our Phone Tools are $150 00 (Includes 1 run- 
time license from Naiural Micro Systems. Inc ) 
Watson boards are available for S199.00. 

Not copy protected 

Chelsea Software 
P.O Box 2664. Tulsa. OK 74101 
(918) 789-3185 

Watson- ntragislered mOamarkolHatuial Uicro- 
Sfslaim. Ine 

louck Iona" a a ngamd maamut elATST. Inc 


FREE BUYER S GUIDE 


CalorwttetorourFREEi 
Guide (Xictainixi htfidreds of languages, 
and appi ca ions spedficaly tor BM personal 
computers and compat)les. We're the workTs 
leading independeni dealer of programmer's 
develci[xnert tods because we provide sound 
advice. ICM (tscourt prices, last defvery. FREE 
dornesbc shpping and rio hidden charges. 
Programmer's Connection 

7249 Whipple AvefAV 
North Canton. Oi»o 44720 
800-336-1166 USA 
215494-3781 OM & AK (Colect) 
800-225-1166 Canada 
216494-5260 FAX 
9102406879 Udex 
216-494-3781 Intemabonal 
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C' DOCUMENTATION TOOLS 


* OCALL (S39) creates 8 graphic-lre« or 
the caler/calM structures, and creates 
a Mes-vs-procedures table of contents. 

’ C-HOR ($39) create/insert'update 
header (or each procedure showing 
caller/called and local/globaL 
parameter identifiers. 

' C4J8T ($29) lisis erx) action-diagrams, 
or fetorm a t s (irKt oomment abgnrrient) 

* C-REF ($29) gives cross-reference of 
locaUglobal/parameter identifiers. 

’ SPECIALIt AJI lor $99 (30-day guaran- 
tee) plus FREE Integrated C430C 
program. 


SOFTWARE BLACKSMITHS INC. 
6064 SI Ives Way. 

Mississauga. Ohn*. Canada. L5N-4V1 
(416) 656-4466 
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BTRIEVE - BTRIEVE - BTRIEVE'- 

n you use Btrieve, you must have 6UTILITY. 
6UTILITY is Ihe onty easy way to create, view, 
and edit Btrieve tiles (ver 4.0 and up) Use QB 
4 0 look and feel menus/edilor to create or open 
files, perform all operations, view or edit the 
data butter or actual key values, or copy. load, 
save, and more. $8995 + $5 S&H 
SMITHWARE. Inc. 

3600 Hillsboro Pike Suite B-13 
Nashville. TN 37215 
(615) 297-4876 


PUBLIC DOMAIN 


Is your IBM or compatible 
infected with a fatal 


We offer tested & author fresh i 
Shareware programs for as 
[ low as $1 25/disk We also will ^ 
give you a free Virus 

disk With your order If you 
can't wait, send $5 00 lor S & 

H And we will send you the 
virus D/P diSK immediately' 

Free catalog with more 
^information call 24 hrs . write ^ 
or circle Reader Service » - 
Before it is too Late' 
1-800-262-6053 
SOFTWARE CAFE 
I 1125W lOlh St, Laurel. MS 39440"^ 
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FREE! 




SOFTWARE 

CATALOG 

over 32 pages! 


Best Bits & Bytes 
PO Box 824S-rvi 
Van Nuys. CA 91409 


Ibd Free — 24 Hr*. 

1-800-245-BYTE 

within Callfomla 
1-818-7S1-M75 
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GREAT SOFTWARE! 
GREAT PRICES! 


Cream of the aop shareware for the IBM 
-PC and compatible. Finance, program- 
ming. games, utilities, graphics, educa- 
tion and much moral Large 32 pg. cata- 
log with full descrillons FREEI 
Pricaa as low as $2.00 eachl Visa, 
Mastercards A COD Wetcome, Call or 
write for a free catalogel 

Computer Solutions 

P.O. Hot .tS4 
Mason. Ml 4HII.U 

l-5l7-628‘2943 
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FREE DISK CATALDG! 

Large selection of PO /Shareware programs 
Business, games, utilities, elc Over 1500 ol the 
best programs, as described in our tree disk 
catalog' Orders shipped wiihin 24 hrs! 
$3 00/per 5 25’ disk, and $4 00 per 3.5' disk. 
Each one packed lull of useful programs Call 
today! MC/VISA 
GLW Software 
PO 80x14008 
Arlington. TX 76094-1008 
817-265-2007 
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PUBLIC DOMAIN 


FREE IBM SOFTWARE CATALOG 


CALL TOLL FREC: 

1 - 800 - 444-1343 

or (619)436-0130 


Or Wrtte: 

Miciio Sr/m 
P.O. Box 4078 
Leucodia, CA 92024 


WHY IS Miciro SlAt THl SCST? Wl Off If: 

1 ) free Tecrmtcoi Support or oov ossstortce you may need running our software 

2) Our software is current We t>ave only me Pest of the i^w releases ond updates 

3) We guarantee our softwore ogamst any defects. Dugs, viruses, etc 

4) To« free telephone lines for ordering. or>d fnendty prompt service 

5) Vour order is shipped out wimin 24 hours of our receiving it 

6) We have on extensive cotoiog wim thousarvSs of programs of oil types 

7} We include stort-up instructions, we publish a newsietter. and we hove discounts 
that ore reguiorty avoiloPie 

6) We chorge ONLY $3x49 per disk . not including cunent specials and discounts 
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O^eOrPER DISK 

75C 

20 TOP IBM PC SIC DISKS 


(360K) ONLY $\S^S3 SBH 


Qu&cCaK. EDRAW. AutoMenu. Math Tutor 
PC DOS HNp. Baker s Dozen. Languages. 
EZ-fomi. PC Slyte. PackDoK. PC Stock. 
Kjdfjames. Best Games. Home Inventor, 
PC Outline. Form Letters. ImagePnni 
SxJeWnter. PC Prompt. Best Jblities 


o 

-1- 


BRIGHT FUTURES Inc. 

Dept PCM 

^ 18 Iroguois Road 

Enfield. Cr 06082 


Offer Expires Nov 31. 1968 

WRITE FOR FREE CATALOG or 
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THE ULTIMATE 
SOFTWARE OFFER 
Join The Software of the Month 
Club today and get more than 
1 5 programs. 5 disks full of soft- 
ware for IBM/compatible com- 
puters - every month! for only 
$5.00 Inc. shipping/handling. 
Preferred membership only 
S9.95. Visa/Mastercard/Amex 
only. No Gimmicks! 
SOFTWARE OF THE MONTH 
CLUB 

511 Encinitas Blvd., Ste. 104 
Encinitas, CA 92024 

order toll free 800-669-2669 
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FREE 

Catalog on DISK 

The BEST collection of 
public domain/shareware 
software for IBM & compai. 
HUNDREDS to choose from. 

JDXDCS 

P.O. Box 1561 
Corona, CA 91718 
a 14) 734-7075 

Call or send for free disk now! 
Specify size: 

5.25 or 3.50 

ORCLE 418 ON READER SERVICE CARD 

FORTY PROGRAMS FOR $30.00 

Best (xilleclion of I8U Public Domain Software 

• Business. Accounting. Word Process. 
Graphics. Spreadsheet. Database. Lotus Tem- 
plates. more 

• Home Use. Budget, inventory. Checkbook, etc 

• Gvries: wide selection ol educational levels 
Helpful instruction manual irKluded All lor $30 
^ $3.50 s/h. Visa/MC accepted 

PC PRODUCTS 
2216 Illinois 
Boise. ID 83706 
600/882-65286x1 956 


C4ll 1400-843-5084 for FREE caulogl 
BM K Stflwar* CcMciCTi 
OtWr UTSflMilul : 

Orm i IM pacAod log«N<« on dWMIoo. 

•KH doMlo •valoHo tor only S3 76 ' CAolog 
Ji grtboi » vdt tonot t yp» ol pregromo, fvaidng 
Porwnal Fnanco. hogramrong Linguagoo. Accoumng 
Oonw*. UUliM lor CMi. Scroan. ond Pnni«r. Lciluo 
•orAknocti . OBtM ^ogrvn bMoflDN«n«d «n Ro 
<Mii WtrtioonUMl«C«r4.VM.orCOO 
I't-oplv't ('hoicr 

P.O. Hnx nn.M Mrmphh. IN .UIIKT-II.M 
CIRCLE 769 ON READER SERVICE CARO 



CIRCLE 769 ON READER SERVICE CARO 


PUBLIC DOMAIN 

Public Domain and user supporled software lor 
IBM and compatibles 

• Video Training Tapes Available 

• lOO's of disk and 1000's programs 

• Low as $1 25 per FULL disk 

• Send $2 (refundable) tor directory disk set 
Visa/MC accepted 

US4>0 LIBRARY 
P.O. Box 119 
Clinton. TN 37716 
615-457-3317 



REAL ESTATE 


DEED-CHEK onlv< 

Csleulmtr mrea and print a map in gecondal 

>0900 

• Easy-to-use program for IBM and compattDies. , 

• Determines area and closure from legal description. | 

• SIMUL-PLOT displays map on the screen as you enter data. 

• Handles curves, odd-shaped lots and unknown courses. [ 

• Determines square footage of house plan. | 

• Includes amortization, loan and investment calculations. "4; 

• Prints on any dot matrix, laser or Ink jet printer. 1 M 

[4M) 924-91 

257 ChMtnut 
anefla GA 3 

192 

walk 

3066 

OVER 1,000 SATISFIED USERS!!! CALL OR WRITE TODAY!!! 
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REAL ESTATE 


L-PLOT... 

A Metes & Bounds program to plot/print plats 
ol any scale- Any description- use Any mea- 
surement! Calc, areas, error ol closure, plots 
multi tracts IBM/compat with monographics. 
CGA or EGA capability $190 Or send $15 tor 
real working demo, relundable with order Visa/ 
MC/chk. Free info. 

LAN/SCAN. IrK. 

P O- Box 6863 
Abilene. TX 79608 
(214) 824-6419 


MANAGEMENT & ANALYSIS 

‘ "Real Property Management" $395/$595 lor 
residential & commercial properties and other 
bkkp'g. Flags detinq’t tenants, prints budgets, 
checks, invoices & 1099S. No retyping ol 
recurring data. ' "Real Analyzer " $195. when 
deciding: buy/sell, exchange, or refinance. 
30 day money back guarantee 
REAL-COMP INC. 

P.O. Box 1210 
Cupertino. CA 95015 
(408) 996-1160 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ol our software 
have found It compr^tensive. flexible and easy 
10 use. We oiler systems to manage the follow- 
ing types ol premies: C0MMERCIAL7RESI- 
DENTIAL/CONDOMINIUM/HOMEOWNERS 
ASSOC./MINI-STORAGE FACILITIES 
For more into, and sample printouts call; 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. ID 85835 
(208) 772-3259 


PROPERTY MANAGEMENT 

Comprehensive program tor managing residential 
and commercial properties Many management 
reports including operaling statement delinquent 
rent, lease expiration and tr^isaclion register 
report. Provides check writing, check reconcilia- 
tion. posting ol 1^ tees, recurhng expenses— 
$495 Inwstment Analysis — $245 
YARDI SYSTEMS. INC 
930 Laguna Street 
Santa Barbara. CA 93101 
805-966-3666 


PROPERTY MANAGEMENT 

Rental-Ease. New stale ol Ihe art property man- 
agement software Extremely Iasi and easy to 
use Everything Is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing No extra modules to bi^ The 
ultimate in property management $695 com- 
plete Free brochure. Demo $10 
STRATEGIC OFFICE SYSTEMS 
9129 Mallard Circle 
Sandy. UT 84093 
800-942-6784 or 801-942-6784 


RELIGION 


PROPERTY MANAGER 

For the owner/investor who wants to keep track 
ol his own properties. Flexible & last Fteiden- 
tial or comm . limit ol fifty tenants per disk. A 
great decision tool Not copy prolected, copy as 
many disks as you like $^ tor full working 
demo with qui^ guide $79 wiih complete 
manual and ^one support. 

CAPTAIN S CREW 
Box 216 

Sunset Beach, CA 90742 
(714) 536-0770 


BUILDING SEARCH 

Become Ihe delinilive source ol commercial 
office data in your markel Instant access lo 
your own inhouse MLS Queries over 128 
difterenl variables Pro ! presentation quality 
printouts User’s Guide and demo soltware 
available for $29 95 Ask about our naiionwide 
user nelworlis 
LeaseLine. Inc 

11776 Jollyville Road. Suite 200 
Austin. TX 78759 
(512) 250-0505 


RELIGION 


CHURCH 

SOFTWARE 


Ipowerchurch plusi® I 

■ Fast, friendly, reliable church administra- ■ 
tion system. Membership, full fund ac- 1 

( counting, contributions, payroll, pay - 1 
abies, multi-user support. & much more • 

i - ALL for $695 complete! Compare us I 
feature-for-feature against any over- ■ 
I priced package. We're helping thousands I 
*of churches with great software at a great " 
I gricel FREE phone support, no time fimil 


|your 


lo hioh-pressure sates pitch. 

Mu full-working DEMO version, I 


!call Customer Support. . 

FI SOFTWARE | 


P.O. BOX 3096 BEVERLY HILLS. CA 90212 
^ (213)854-0865 ^ ^ J 
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BIBLE RESEARCH SYSTEMS 

Oilers Ihe laslesl. mosl powerful and most 
complete set of Bible related soltware on the 
markel In business since198l. we haveconsis- 
lantly improved existing products and ollered 
new ones Full lime support stall available 
Check the advertisers index for ad in this issue. 
Bible Research Systems 
2013 Wells Branch Pkwy, Suite 304 
Austin. TX 78728 
(512)251-7541 


Search the Scriptures 
Itesidcnt 


•Pop-up memory resident 
Bible available at all 
times, from any program. 
•Copy verses directly Into 
your word processor. 
•Search the Bible quickly 
for any word or phrase. 

$185. Demo $20. 

Call 1-800-255-8602 
(In LA 318-322-0897) 
BibleSofif Inv. 

1355 Loutsville. Monroe. LA 71201 


CIRCLE M7 ON READER SERVICE CARO 



CIRCLE 843 ON READER SERVICE CARD 


PARISH DATA SYSTEM'" 

Comprehensive census/contribulion program 
Easy lo operate, menu driven. Family, member, 
financial into & reports tuily integrated. Selec- 
tive lists, labels, contrlbulion/luition state- 
ments, personalized letters. User can create 
own reports, letters. Other church programs 
available Over 2600 users Free into. 

Parish Data Systems. Inc. 

3031 W. Northern Ave.. Suite 121 
Phoenix. AZ 85051 
(602) 247-3341 


SALES 

MARKETING 


Lead Management 
System 


ONLY $199.95 

N«xt Oneftlion in Sties Management. 
Menu Driven • Daily To-Do & Top 10 
U*i« - Sale* Forecattirtg • Expense 
Repofta • Price Ouotee • Comptele 
Documentation - Spreadsheet - Word 
Processor • Direct kMI ■ Telemarketing 

PoworhouM Sytt«mt Inc. 
1 - 800 - 525-5774 

1-919-721-0241 
1022 W. First St. Ste 104 
Winston-Salem, NC 27101 
MC vtSA 
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SALES 

MARKETING 

GREAT SALES PRESENTATIONS 
NEW CONCEPT — FREE DEMO 

»» Show you have a belter mousetrap 
>»> Recommend Ihe best solution 
»» Manage and close a complex sale 
Proven tool lor organizing professional sales 
presentations tailored lo your customer s 
needs. DECISION PAD lor PC's is $195. 30-day 
NO RISK Or test-drive FREE DEMO DISK 
(limited lime). 

APIAN SOFTWARE 

P.O. Box 1224 

Menlo Park. CA 94026 

(800) 237-4565 exi 125 or (415) 851-8496 


SECURITY 



SOFTWARE COPY PROTECTION 

• Installs easily on your I6M-PC software. 

• Defeats all disk copy software 

• Supports all Hard & Floppy disk lormats 

• Requires NO special devices or disks. 

• Invisible lo your end user 

Eval disk protects one program ol yours $15 

Starter kit & No meter couni packa^ $99 -f 

L-Tech Corporation 

377 Route 17 South, Suite 618 

Hasbrouck Heights. NJ 07604 

(201) 288-1608 (BBS 8/N/1) (201) 288-8795 
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FOR MORE lSFORMATlOi\ OR TO PLACE YOUR AD CALL 212 503-5115 . 



SECURITY 





COP’S 


OUCU TK m BtAOCT SCWVtCE CABO 




COI’V PROTKt I ION 


Designed tor usef-trinsparencv clone 
convaltoridy & sirengtti li leatures 

10 IM )91 imiM >'l(0>l V I 3 
vipQons w Hvd & neny e4t tofnjK 
> v-Mwwicite Moonn 
VWr » nmis i0-9)> 
cW Ovm *1(1 'frnoR iinio» aoi«i 
MH puMne lOfiiOH Or "'oor' (6$ 
1 ' troern vse 0 « CM ot coax' 

S'% Sarti o ■ K DC -w 
')im *«( *0: 1 ot*« >ft 

AZ'Tecii Software. Inc. 

305 East Franidin 
fliclimono MO 64085 
1800) 227-0644 |816) n6-27l» 
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BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves effecliveness 
of po^ul mullilayereO security Rapid decryp- 
tion algoriltims Reliable/srnall port transparent 
security device PARALLEL Of SERIAL port. 
Countdown and timeout options also available 
KEY-LOK* security at about Vi BIT-LOCK cost 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton. CO 80120 
(303) 922-6410 or 796-7683 



With our Copy Protection 
Products. They really work and 
do not burden the honest user... 

For Hardware Based Security 
(Parallel Poit/ROM Socket Interface) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
Limited executions 

• DURATION KEY TAG 
Limited (days^ hours, min.) 



For Disk Security 
High Level Security 

• PADLOCK n DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 

For Hard Disk Protection 
•HDCOPY 

Low Level Security 

Ui^ InstalUMr Pmntwi 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden the 
user or simply don’t work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 

Call or write for 
more informatioa 


GLENCO 


ENGINEERING INC. 

SERVING rne sofrwARe imousfRrsince ists 
721 W AlQOOQuinRa (3I2)364-S0FT 
Arlington Hts IL 60005 FAX 364-7696 
Tele* 493-7109 
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T he world's leading soft- 
ware manufacturers 
depend on Softguard copy 
protection systems. Your 
FREE DISKETTE introduces 
you to Superiock * - invisi- 
ble copy protection for 
IBM-PC (and compatibles) 
ond Macintosh. 

• Hord disk support 
• No source code changes [ 
e Customized versions 
• LAN support 
e New upgrodes ovoiloble 

( 408 ) 773-9680 

SOFTGUARD SYSTEMS INC. 

710Lakewoy. Suite 200 
Sunnyvole, Colifornio 94086 
FAX (408) 773-1405 


SQfTGUPlRD 


SHAREWARE 


Computer Image 
•” Software** 

2639 N (ksnd. SuRa 111 
Santa Ana. CA 92701 
<714)771-4389 

SHAREWARE 

Only UJO Per Disk! 


We haw ihatMaaSt of .Sharmre proframk to 
rhooae froia. Dtrecl from the aothon. eo high 
quaUty dhkt. All StUu are wrMM and mird 
Games • Data Base • Word Processing 
Utilities 9 Spreadsheets # And More 


All dbks are InU, Srwral programs per disk 
Call or Write for FREE Catalog. 

e SPECIAL OFFER e 

A ipaeiat lalactlon of to Gam# OiaM wth 
Over too gaiTtM for Only S2S.00 «*Nh tMa adf 
(Sand ad wWi fmjr mguasf for catalog) 
CIRCLE 797 OH READER SERVICE CARO 


UNIQUE 

SOFTWARE! 

We feature quality software selected spe- 
cially for home, personal and business 
use. Just $4.00yabk! Samples include: 

GAME3 

■3-D Ch^ l^lilaire/Bridge 
■Pacrruu^nball ■EGA SlanrA* 
■CuinoO^s ■luebalT/FootMI 
■Bible Tnvia ■Cavequest/D & D 
“•LICATlt 


Datattt^. 

BACi^GUAI 

detailed catalog write to: 

276.P 06612 

Or call our meuace cemer u I•■be-321•a362 
TIm dial 333-3395 

CIRCLE 790 OH READER SERVICE CARO 


SHAREWARE 


SAVE 90% ON SOFTWARE! 

Shareware programs compare faMDtably to com- 
mercial programs costing S200 and up> E2 
Forms. Homebase, PC Key Draw. PC Outline, over 
170 odiers to choose from, all lor S695 or less 
per disk! Money-back guarantee IBM. PC. XT. AT. 
jr. or compalibles Call or send lor FREE catalog 
SHAREWARE EXPRESS 
32302 Camino Capistrano. Suite 204W 
P. 0 Box219 

San Juan Capistrano. CA 92693-0219 
(714) 240-1322 


STATISTICS 


■o 


GO with SOLO 


Ideal for researchers and busi- 
ness professionals. SOLO 
provides all the necessary stat 
procedures. tncredR)ly easy to 
use. Inexpensive enough for a 
single project or occasional use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed!! 

D kJ n D STAT5TICAL 
tUVIUr^ SOfTNAARE 
1440 Sepulveda Boulevard 
Los Angeles, CA 90025 
(213) 479-7799 

CIRCLE 900 OH REAOCR SERVICE CARO 


. comp'®'® 

l ‘=^Y!Sm-32T4107'“'* 

acc/NCI/ 


STAT PLAN III 

Easiest lo use statistics program available 
Complete range of slaiistics-curve lilting 
crosslabs, correlation, multiple regression. 
T-iests. elc Graphics with printer/ploller out- 
put Capable of handing over 50.000 data 
points, interlaced directly with lotus files. Oemo 
diskette available MC/VISA Only $179. 

THE FUTURES GROUP-STAT PLAN III 
76 Eastern Blvd . Dept C 
Glastonbury. CT 06033-1264 
(203)633-3501 
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STATISTICS 



A powerful, elegant, and super-fast statistical package integrated witfr 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting 
STATS+ features intelligent, two-way interfaces to data from Lgtus. 
Symphony. dBlIK, and other programs For more info look for our ads In 
most computer Journals, ask your dealer, or contact StatSoft. Price $245 
('»$5 ship/handl) 


m 


StatSoft 


2325 E. 13th St., Tulsa, OK 74104 
(916) 583-4149 


RATS - Time Series/Econometrics 
EZ-X11- Seasonal Adjustment 


RATS is m imegraied environmeni for anslysii, forecasting and graphics. 
Forecast with Box-Jenkins (ARIMA), expor>ential smoothing, model 
simulsiions. and others. Use the wide variety of regression techniques to 
analyze your data. Almost unlimited power is yours for only $300!! 

With EZ-X 1 1 . seasonal adjustment has rtever been easier. It handles both 
quarterly and monthly adjustments, and includes trading day ar>d holiday 
options. Youcanadjustseries singly orsetupEZ-Xll to adjust hundredsat 
a time. At SISO.OO, it's i program you must havel 


VAR Econometric* 
P.O. Box f8l8 
Evanston, 1 60204 


(800) 822-8038 f (312) 864-6772 
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ITHE BASS SYSTEM 


tm: 


DATA WT8TUDT . 

■NflLE WTSHTS. 

LENOTH SEX S I . 

INRUT AGE 1-t A 10 SEX S 

« 20 HEIGHT WEIGHT 30-37; 

FORMAT AGE S 0 HEIGHT WEIGHT S 0. 


PROC OLU OATA-V 
CLASS SEX . 
MODEL WEIGHT 


T S T UD V ; 

. HEIGHT AGE SEX. 


The BASS SYSTEM (our produci) took 25 seconds. 384K and i 2 Meg of 
disk space it costs S399 one I'me wih occasional updates at S35 Dataset 
was 1.000 observations 

BASS INSTITUTE. INC. P.O. BOX 349 CHAPEL HILL. NC 37514 (919) 499-0729 
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NCSS pius-$99 

Easy-lo-use menus & spread sheel. Multiple 
regression T-iests ANOVA (up lo 10 factors, rep 
measures. (XNanancs) Forecasting Factor, dus- 
ter. & discriminani analysis Nonparameirics 
Cross Tahulalion Plots histograms, txix. scatter, 
stemteaf Sort Subset. Transformations Fleads 
ASCII. New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Phone 801-546-0445 


STATISTIX • ONLY $169! 

STATISTIX is a powerful and very easy-lo-use 
stalislical system lor PC’s by many 
universities, businesses, led and stale govem- 
menls and research organizations Check us 
oul before you buy a stalisiics program, you'll 
agree SX is a "besl buy Money Back GUAR- 
ANTEED For more info, 

NH ANALYTICAL SOFTWARE 
PO BOX 13204 
Roseville. MN 55113 
(612)631-2852 


SURVEYS 


SURVEY MATE 

The inlegraled survey package fast & .accurate 
data entry with aulomalic values, range, logic 
checks, age calc, verilicalion. verbatim entry/ 
report for open-ends Frequencies. Recoding 
Crosslabs. Regression. ASCII tile export, up lo 
1000 fields Users in 41 countries, $145. 60 day 
Money-back Guarantee 914-961-7375 
Henry Elkins & Associales Inc 
15 Willow Circle 
Bronxville. NY 10708 

Orders 800-622-4070, 800-942-7317 (IL) 

THE SURVEY SYSTEM 

An easy lo use menu driven system tor Ihe 
entry, editing, processing and preseniation of 
questionnaire data The system can produce 
camera reaefy crosstabs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Cir . Oepi P 
Petaluma. CA 94952 
(707) 765-1001 


TAXES 


Fedtral & State returns «< 

angle ditei'-Only $79.95. Easy lo use. 
CBcuteiss siAomaticaly. porforms com- 
plex *What if options, prims IR$-ep- 
provsd forms. 25 States avaiable. 
Requiies Lotus 1-2-3 or compatible 
spreadsheets. VtSAMC. $4 s4i chg. Also 
avaiable Protessiona pecfcaoe-$1l9., 

Tax Planner-$79.95. Corporate-$149.. 
S-Corporations-$l49. 

Park Tecmoi 09 et. he 
P.O 00x1317 
Ckftwt Pwk. NY 13065 
5ia«77-S68l or eO(V433-3ia9ou1Sde NY 
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IRS TESTED! 

I OOP'S SiWZ s Maadatory Reporting 


Creales a reporting disk Tor 
The Interrtel Revertue Service 
Social Sacurlty Admimslration 
And most State Agenctes! 
Prints on appropriate torms 
IMPORTS data Irom LOTUS. DBASE 
EXCEL, and most other databases! 
COST EFFECTIVE Save money in 
fines and penaltiesi 
IBM or Compatible software for 
3 1/2 orS 1/4 onlu t1n^O0 
DiSTRIBUTORSHiP 
AVAILABLE 

iDternal Reportiag Sysiems.loc 
39120 Argonaut Way. Suite 400 
Fremont. Ca. 94536 
Call SOO-23^-6646. Ext 320 
loCA 600-235-6647. Ext 320 
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TERMINAL 

EMULATION 


BARR Hif(h-Perfonnance 
RJE Workstations 


BARR/SNA RIE and BARR/ 
HASP are communications 
hardware/soflware packages for 
the IBM PC and FS/2 series of 
computers. 

Full featured: 

• mulllf^e printers, 

• unattended operation, 

• print speed beyond fi,(X)U 1pm. 

• special forms. 

• line speed lo 56,fKK) bps. 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA KJE emulates IBM 
3777-3 in an SNA environmeni. 
BARR/HASP emulates IBM 
3777-2 and HASP on the .'160/20. 
BARK communications 
software is also available with 
PC-SYNC internal modems: 
208AB. 201C. 9600. 

Barr SyHiemii. Inc. 
QilQO 2H:tliNW4lS«.l«dKM 
ljr||>JX (iauK-svilk. KL 

' HOn-BARRSYS or 
9OI-37I-.T050 
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UTILITIES 


Batcom — Batch file com- 
piler compiles your ".biU'’ flies to 
".exe” files to make them faster, 
more professional, and more ca- 
pable. 149.95. 

REDCache — speeds hard 
disks by up to 7 times and floppy 
disks by up to 55 times. LIM 
EMS supported. 139.95. 

Spool — allows you to use 
your computer while your printer 
prints long documents. LIM EMS 
supported. $39.95. 

RED Utilities — Contains the 
three programs above plus pro- 
tection from accidental hard disk 
formatting, sorted directories, 
text searching, DOS wild card ex- 
ceptions, and much more. $79.95. 
Visa, MasterCard accepted. 

Wenham Software Co. 
T s i 5 Burley St. 

Wenham, Ma. 01B84 
(608)-774-703« FREE catalog. 
Dealer inquiries tnvtfed. 


ORCLE 81 1 ON READER SERVICE CARD 




THE SHOWCASE FOR PRODUCTS AND 
SERVICES IN THE MS DOS MARKET . . 


PC M .A (1 ..V 7. I N F. ■ <) C T () H i; R II. I 'I K S 






PC mac; A/ INI. • OC'TOBI. R II. M K*K 
.W| 











UTILITIES 


Ammunition to conquer 
your biggest problems! 



• The Virtual Eipandtd Mamory ManaQar 
providm your EMS applcatioro wth up to 
aighi magibytM ol avpiandad mamory 
a n luma PC/AT or PS/2 ai- 
lardad mamory nto aaparvlod 
mamory 

a It turm hard (Me tioraga Mo 
aipartdad mamory 
a It • compaiibia w«h moat EMS 
appi<caiiont nthMltng t-2-3 
atvl Symphorty 



• OnfyS899S JtVoiay morwy^tac* guararaaa 


V-emm" 


Port'a Soltitara 
P O BoaSW 
ManTtattart. KS 66502 
913) 537 2697 


CtfICLE tIS ON RCAOCP SERVICE CARO 


BREAK 640K! 

Why buy expensive Dovtls^ VRAM'” gh«s 
your PC^’XT/AT Of PS^ 8 megabytes ol memofy 
by lurmng disk space into expanded memory' 
extended memory lor expanded memory 
CreM VERY LARGE tvorksheeis FAST Auto- 
maiic Easy to use 640k not reouired Money 
back guaranlee $49 -f (3 s/h 
BIOLOGIC 

11962 Cowrslone Cir . Suite 1622 

Manassas. VA 22110 

(703) 368-2949 (tax 703-361-8251) 

ENHANCED DOS COMMANDS 

Lists lites that don't match a templaie List liles 
by date and lime Search directories tor all 
matching tiles New commands and new ter- 
sions ol existing commands, all with lots ol 
options. Ait commnads accept special codes to 
reduce repetitive entries (kl the most Irom 
DOS MS-OOS/PC-OOS 2.0 or higher $2995 
Driscoll Graphics 
135 E Church 
PO Box 625 
Clinton. Ml 49236 

PC FMS + Utilities 
Complete online Fite Mgi SystenvLibrary tor 
disk/diskettes Full screen query Pnni tile re- 
portvdirecioties/iabeis Copy/verity lites with 
sort options Dump liles^memory Super D O S 
commarMte Reg. MS-DOS 2 (Vup More mlor- 
malion available Check/M 0 /AMEX/MC/ 
VISA/COO Sva $49 95 or call to order 
ETN Corporalion 
444 North Frederick Awenue 
Gailhersburg. MD 20677-2432 
(703)644-6778 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


BACK IT & Q-DOS II 

Back-iL Backs up 10 MB in 4 mm Backs up lo 
& restores Irom any DOS device Formats, 
verities and backs up lo lloppies in one step 
$55 & $4 sh Q-DOS (I simplifies DOS com- 
mands with blazinf^ last sp^ $39 & $4 sh 
Easy to learn & use Demo $3 Check. MC/ 
VISA 

CARTER MARKETING 
PO Box 672 
Coarsegold. CA 93614 
(209) 656-7532 

RECORD/PUYBACK KEYSTROKES 

TOTAL RECALL captures keystrokes while you 
use your programs Play back your keystrokes 
and il runs your programs lor you TYPING 
EVERYTHING Y(M DID Save lime* Less typing' 
For tutorials, audri trails, demos. QA tests, pn^ 
solving, recovery Popup/baich. edit. 4 sp^. 
more' $79 30 ()ay guar Dealers too' 
Computer Foundations 
2604 Elmwood Avenue. Suite 320 
Rochester. NY 14616 
(716) 586-9756 


RECALC 1-2-3 5X FASTER! 

3-2-1 Blastolt compiles 1-2-3 lormulas into 
code lor 8067 math chip which loads with your 
worksheet into 1-2-3 Rraic 3 to 15 times taster 
and protect proprietary lormulas Use all 1-2-3 
features, any sue worksheet "Hot Prospect" - 
PC Magazine $124 95 with 30-day money- 
back guaranlee 
FRONTLINE SYSTEMS. INC 
PO Box 7406- PC 
San Franasco. CA 94120-7406 
800-451-0303 Ext 55. 916-677-7171 


FLEXMENU 3.1 ONLY $19.95 

Powerful menu program, provides a user 
Inendiy way lo operate your programs Pas- 
sword protection isavailable lor EACH menu A 
tetephe^ directory utility allows you lo store, 
custom sort and print all your name, address 
and phone numters Flex menu even has a 
limed execution utility to run your programs 
even when you are not there' 

Mam Menu Sollwre 
12700 East 8 Mile Road 
Detroil. Ml 48205 

(313) 372-3262 CHKAIO/COO 


FILE-MANAGER 2000 

An effective DOS silernaitve with ail Ihe com- 
mands necessary tor complele disk/tile mainte- 
nance Easily instailed/lailored lo exclude un- 
wanted commands DisptayWnle users will 
appreciate LOCATE & VIEW for maintaining 
EKDIC documents Only $69 95 -t- $5 00 s/h 
WJ Osberg Services 
3 GoU Center. Suite 159 
PO 80 x 681489 
Schaumtxirg. IL 60168 

(312) 303-5341 ChklW/COD. VISA/MC 


SUPER PC-KWIK 

The industry’s best disk cache Highly recom- 
mended' J Dvorak " hold on lo your ear- 
drums because you've iust launched " J 
Dickinson the word swoosh' may give 
you an idea ' J Seymour You can't buy more 
pertormance lor )usl $79 95 $2 S/H VISA/MC 
•f $2 50 It COO 
MullisofI Corporalion 
15100 SWKoll Parkway #L 
Beaverton. OR 97006 
503-644-5644 800-234-KWIK 


Opt-Tech Sort/Merge 3.0 

Emmery last Son/Merge program RunasaDOS 
command or CAa as a subroutine UniimrtBd 
litesues. most languages, datatypes & lilelypes 
supported metuding Btne« and dBASE II & HI 
Adonced leatures include record selection, lec- 
ord leformanmg & much morel Cali or write lor 
more into MS-DOS $149 Zemx $249 
Opt-Tech Data Processing 
PO Box 678 
Zephyr Cove. NV 89446 
(702) 588-3737 


TURBO C DEBUGGER! $49.95 

TTCO IS a source level, symbolic, lull-screen 
debugger lor programs written in Turbo C 
TTCO supports 10 iierative/condiiionai break- 
pomis. wabipoints. vanabte-speed animation. 
CGA/EGA gr^ics. all models except tiny, 
macros. 8()87 or emulation, symbolic dis- 
assembly. "keep' variables, and much more 
SAYWare Development 
PO Box 891531 
Houston. TX 77289-1531 
(713) 488-0576 


MSCMENU 

Create your onn operating environment with 
miellige^ menus' increase organuaiion and 
produdivily with single keystroke execution ol 
programs, btech lites. and DOS commands 
Unlimited menu nesting, single and mullipte 
command DOS windows, screen saver and 
rrtere $29 95 Call or write lor brochure 
Mountain States Consulting 
PO Box 20326 
Jackson. WY 83001 
(307) 733-1442 


WORD 

PROCESSING 



World's BllingusI Word 

DuangJan. bilingual word processor tor En- 
glish and Armenian. Bengali. Euro/Lalm. 
Greek. Hmdi. Khmer. Lao. I^i^i. Russian. 
Sinhales Tamil. Thai. Viel $109 -r- $5 s/h 
(toreign -f $12 s/h) Fom editor included For 
IBM compatible with dot-matrix & LaserJet 
printer Demo $6 -r- $1 s/h 
MegaChomp Company 
3524 Coflman Avenue 
Philadelphia. PA 19149-1606 USA 
215-331-2748 


PC WrIte SHAREWARE VER.2.71 

Fasi. powerful word processor/texi editor lor 
IBM/XT/AT/PS Spelling checker, screen clip 
mailmerge. split screen ASCII tiles, macros 
Supports 400 pnniers. mcl Laseriel * and 
Po^ Saipt $16 lor sofNore. lulorial & guide 
on disk $89 lo register lor manual, support, 
newsieitef & updates 90-day Guarantee 
QUlCKSOn. INC 
219 First North. #224-PMAC 
Seattle. WA 98109 

1-800-888-8086 (206) 282-0452 Vis^ 


WRITER S SIDEKICK SERIES 

The gool-prooter Amid those embarassmg 
errors m your writing Lay vs lie. tarther vs 
further, affect vs effect Most ttf us make Ihe 
same mistakes over and over. «k) who has Ihe 
time lo refer to textbooks Let the SIDEKICK 
SERIES do il lor you Drder SK Series #3. $29 
comptete Demos nol available 
CAPTAIN'S CREW 
60x216 

Sunset Beach. CA 90742 
(714) 536-0770 
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WORD PROCESSING 


CompareRite™ 


‘‘OutstaniiingsoftuMire •‘the best of itihmd... CompareRite compares 
document m ways chat I didn't think were poisit^. /c’j utterj)) amazing.’’ 

-John Dvorak, PC Magwrine. 3/15/88 

CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly f^t, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many user'selectable formats, and is com' 
patible with all major word processirtg programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 

JURISOFT 

I S C O R r O R A f fc [V 
763 Massachusetts Avenue 
Cambridge, MA 02139 

(Outside MA) 800'262'5656 Ext. 10 (In MA) 617'^'6151 Ext. 10 
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MISCELLANEOUS/ACCESSORIES 



CompuTogs Oust Covers 

The ultimate in dust protection. Available in natural 
canvas/brown trim or new designer gray/tMack trim (add 
$2/cover). Our covers are far supenor to vinyl! 

MONITOfl 15.95 PRINTER (speofy) 15J6 

COMPARE OUR PRICES! keyboard i3.9S mon/Cpu 24.9S 

CompuTogs' P.O. Box 19728. Greenboro, N.C. 27419 * (919) 292-9060 

Vi^XMCAi ..(.i. tl mdude S2 SO Shaping CUSTOM EMBPOIOERV SHOWN AVAILABLE 
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• 100% Cotton Convos • Breottxjbie' 

• Beige w/Grey Trim • Static-Free 
For: Computers and Printers 

IBM. Epson. AT&T. Leading Edge. Compaq 

(800) 826-5761 

InCA (415)759-1466 

Contemporary ComputerWear 
1320-36th Avenue San FtatKiSCO. CA 94122 
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CanpuCauer® 






KeySktn** Keyboard Covers 

Clear to the eye. Soft to the touch. 
KeySkln*" Covers stay on while you 
use your computer. Many different 
models to chose from. Call toll free 

USA (800)874-6391 
FLA (800) 342-9008 
CompuCover# 

2104 Lewis Turner Blvd. (Dept PI) 
Ft Walton Bch., FI 32548 
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PC Magarine Marketplace the ultimate target market! 

The brand specifiers who read PC Magazine donX have the time to shop around, 
their only concern is getting what they need a.s quickly as pos.sible. 

Heyl DIRECT Oirir ittwition to PC Miguine Wirkctphce 

For them PC Magazine Marketplace's Direct-Response/Display Ad format repre 
sents a fast, easy and cost effective method of product acquisition. They know it 
will have the pr^ucls thi^ need and the information they want rt^garding price, 
volume dLscounts, specification-s and delivery. 

If you think that your business can benem from the 5!)0,0(X) brand .speciTiers who 
read PC Magazine . . . YOU'RE RIGHT! 

Se Uke DIKETT actien and call (212) 503-5115 or (8N) g2S-4ADS 


BAR CODING 


LABELING SOFTWARE 



For DOT NATREK and Laser Printers 
(Epson/IBM/Olddata and LaserJet) 


• Auto-Incrementing 

• Reversals 

• Color Options 

• Laser Soft Fonts 

• File Input 

• Very fast • Easy 


• Flexible format* Any size label 

• Labels for bins, shelves. 

Inventory - name tags 

• Big text readable up to 50 ft. 

• Bar Codes: 2 of 5. UPC/EAN, 

MIL-STD. AlAG, Code 39. etc. 

Lab 0 l» above printed with Utility II - $279. 

Other menu driyen prognme from $49. Unix 8 Xenix tool 
User callable routlnec from $159. 


BAR CODE READERS 


For PC/XT/AT A PS/2 

« Klatroa, WYSE-60. Link, & RS-232 

• Attaches as 2nd Keyboard 

• No software changes 

• Reads 2 of 5, UPC/EAN. 
Codabar. Code 39 

• Rugged metal pen & holder 
All mo<lel» complete... $399 

ALSO: Lasers, Portables 
Mag. Stripe. Badge Readers 

Direct From ManufactuTer 



W 


ORTfflNGTON 


30 Day Money Back 
Cuarantee! 


DATA SOLUTIONS 

417-A Ingalls Street 
Santa Cruz. CA 95060 


800 - 345-4220 

In CA 408/458-9938 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Bar 

Coding 

continued 
on following 
page . . . 
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BAR CODING 


IllPrintftar 


BAR CODE PRINTING SOFTWARE 

Print bv codes tlincUy trom your own MS-OOS applica- 
tions without copyirtg data to special pnnt files 
Supports Epson IBM Graphics, and I- 
LaserJet printers _ 

e NEW FEATURES 
have been added lo our popular 
memory-resideni bar code printing software 
Now prml EAN 8 artd EAN 13 m addition to UPC-A 
UPC-E. Code 39 and 2 Of S 1295.00 

High densdy dot-malri« bar codes supported Developer inquiries invited 
CodeScan 2000 Bar Code Reader $495 00 

CALL FOR FREE BROCHURE <91f) •23-4«40 


Bean Rock 


» Drive Placerville. CA 95667 


CmCLE ON RCAOCR SERVICe CARO 


SIMPLE BAR CODE SOLUTION 


WEDGE lllllllllllillllllllll EMULATOR 


■ CCD S<«HWf wWt Sue m DRodx Rm* 
C<4giHwCii«»TSCANII23 ilM 

• Lmot Scawf •>« Bi^ n OKodvi fU«h 
C<eirB«C43d»T5CANa60 MO 

■ BM iw Kav Bawd 

Auh> tlXTiiwWid Mwot Syndnlaym 

• BM-tMlIUMg* 

• BD-SI VMffnal Kay Bowd W«d^ 


RS232 IrdwUn Kay Bowd Cinyltfa 
• R&232 Inwriwa Kay Boifd EimMv 
SW PCXT AT Trur ConvMtW wid OViai 


SCANCODE INC. 

18001 Sky Park South • Suite K • bvinc. CA *92714 
Tef (714) 863-9S55 • Fax 1714)863-9547 

DEALER DISCOUNT 


■WR? w 


BAR CODES 
MADE EASY 



PBtCON* E-Z-READER 

FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES vveh PC/ 
XT/AT ATST b3O0f7XO TrWdro 90S/ 
9S5. KfTtron lCT-7^. L»» PCTfrrrx THe- 
VKfeo PCS) A DEC VT220 krytXMrib 
Mib-uwr RS 232 nedacn 

• immetWr snpmrt 

• Free phone KfpGn 

• 2-yrar wvarrariy 

• Bar code (mnq v^tware 
avatacne 

Deuds or Questxxts? Cal us 

(503) 344-1189 

. MU Ana Euqivir OK9MOJ 

AtcAOtewsM coot HAOca iNCavf lame 


PERCON* 


BAR CODE READERS 


NO SOf TWAHt CHANGES REQUIRED 
PCS: 

• IBMPC XT At PS/? CLONES 

• TANDY tOOOSX 1?OQ'3000’4000 

• zenith !38 148 151 150748 

• EPSON equity )& III 


TERMINALS: 

• WYSE50 GO 75 

a KIMTRONkT-T/PC 

• CONTROL DATA VIKING 721 
a TANDY OTIOO 

• RS23? 


PC MSDOSBARCOOEPRiNTiNCSOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
titos AwtPOHr cncLi smtt lao 
EUUSS TX TSOM (SIT) 571 9015 
(900) S4a44S3 



BAR CODC BARGAINS^ 

NEW TWEDQErit 
BAR CODE READER 

FatMrwff It MMMnaduffWASCHTwmnaAnaa 
enj wnuMang *• kayCoara tda« •» Uu»-uMr« 
ITS WANOERWANO nwAwr. MUyilM 


PC-MS/D08 Prtnttng Software. Oarwraw 


A svsTmt COUP. 

•» Mwm Sw<r saa« $ufC *aA CASK 

PNONBt (714) MO’S S60 
PAX(Tt4)ft 


OUAMWniB 

|A| RtatAlMI 


ITS 


CMCLf 000 ON ftCADtn SfftVICI CAM) 


Bar Code Reader 


ModH PC- WEDGE Reeder $389.99 

• No software change* neceaiary 

• For PC/XT/AT or cornpenble 

• Readi Code 39. 2 of S. UPC. Codabv 

• EZBarcode I phmuig software UKluded 

EZBarcodc t Prietieg ProtTeei 
(ordered scpmelyi $49.09 

• Enter and pnm Code 39 and UPC-A 

• For dot tnaini and LaserJet prmicn 

• Vary bar code Iteighi. speemg. etc. 
EZBarcode II Printing Program . . . $9940 

• Keyboard or text file data input 

• Prints Code 39. Interleaved 2 of S. UPC-A 

• AMomauc incrementing, mullipte colunvu 

dBARCODE”* Prop 
from within dBASEll 


^I^eKeeping Systems, Inc. 

I2434A C«teRa.d>Ck.clMd.OH44106 
l2l6f239.2S'79 • Fu: 1216) 229-2373 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & qiMCk installation 
No additional software or port 
Metal wand 8 case 
AIM available: 

Bar code pnnbng software 
MngnetK stnpe encoders 
Units lor other comipAjters A lerminnls 
GSA pnong available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto. CA 94303 
Telephone: 415-8564633 

Vn (Graohnen 371-9097 TPS PLA 
FAX: 415-856-3843 
CMCLf 8K ON RgAOEIt SCftVICC CARO 
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COMPUTER SYSTEMS 


Professional Labeling Software 

• Memory-resiOent software prmts bar 
codes, large criaracters. boxes and 
knes drecby from any program dBase 
Lotus. Base, etc 

■ Works with Dot tiilatrix or Laser printers 

■ Any label format or size. AiAQeic 

$295 comple te , demo dish $6 

Other products Bar code readers, 
external arx) iniernai pmter controlers 
'Magnume* emulation 


Image Computer Systems 
124 WelvigtonHts Rd . Avon CT 06001 
(203)678-8771 


ctRCU azr on reader service card 

BOOKS 

CATALOGUES 

PUBLICATIONS 


PCjr 

Expansion Products 


Pouibly the largest selection 
of PCjr products in the 
country. We don’t just sell 
PCjr products, wc design them. 
•Speed Up Prixiiict* 

•Kwedu DMA Csnndge* 

•Seennd Flnppy Disk Dnve* 

•3I(» Disk Drive* 

•PCjr Optical Mice 
•Mofliuv Adapters for PC'* 
•Parallel Pnnier Ihm* 

•Full Sue Keyboard* 

•Speech Atlachnieni* 

•imUKk*. CaMe*. A Adaptor* 
Call or write to receive our free 
32-pagc catalog of PCjr Add-On 
products. For even faster results, 
circle (lur reader service number. 

PC Enterprises 

“Tkt jrProducts Group" 

Box 292. Boknar. NJ 07719 
(201)200-0025 (•eO)f2>^CJR 
caiCLC ese ON reaocr eoRvicE CARO 


IBM PCjr SPECIALS 
Full line of IBM PCjr Hardware 

* Memory Expansions to 640k 

* Second Floppy Drives 

* Parallel Printer Ports 

* Full Size Keyboards 

* Modems. Int. A External 

* Joysticks. Serial Cables 

* PCjr Network cards 

* BASIC Cartridges, Mice 

* PCjr Tested Shareware 

* Complete Computers 

* Repair Service 

Send for Catalog Today 
COMPl'TER RESET 
Attn. Dept. PCM 
P O Box 461782 
Garland Texas 75046 


ORCU tat ON RBAOBR SCRVICC CARD 
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BOOKS/ 

CATALOGUES/ 

PUBLICATIONS 


COMPUTER 

INSURANCE 




(saFgfl^ 

INSURES YOUR 
COMPUTERS 

F^ull replacement of hardware, media, 
purchased software As low as 
S39 yearly Covers hre. theft, power 
surges, other accidents. Blanket 
coverage, no list of equipment 
r^eeded Call tor information or 
immediate coverage 

1 - 800 - 848-3469 

Local 16141262^)559 
SAFEWAHE. Die Insurance Agency Inc 
2929 N High Sireel, PO Bo« 02211 
CdunUus OH 13202 

CHKLE las ON REAOCR SCRVKC CARD 



THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET . . . 


DATA 

CONVERSION 


PCjr LOVERS! 

A 32 page monthly mmi-magazme ]ust tor you' 
Each issue is devtM to ' How lo's lor increas- 
ing Pc|r compatibility. Q&A, PCjr hardware and 
software reviews, and much more Cali or write 
today for a FREE SAMPLE S199?/yr lor 12 
exciting issues (Canada S2S9MU S money 
order) 

The Junior Report 
PO Box 59067. Depf P 
Schaumburg. IL 60159^)067 
312-310-9033 



OCR SCANNERS 


• Leading OCR software developer 

• Support PC/XT/AT/PS2 & Mac 

• Read text from documents, 
forms, books and magazines 
using "SPOT " OCR program 

• Trainable (or English ar>d 
foreign language characters 

• Works with most scanners 

• FAX and r>etwort(lng capability 

• Customized eottwere sveilsbie 

• Large Inventory of Carran. 
Panasonic ar>a HP scanners 

• Fres “SPOT" demo program 

Avoid (he middleman— Qo diraet! 

E FLAGSTAFF $02 779-3341 
ENGINCERING pax 779-5998 


CMCLE S33 ON RCAOER SSRVtCC CARO 


DATA 

CONVERSION 


DISK • DISK • TAPE DISK 
OPTICAL SCANNING 

WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 1,500 FORMATS 


IBM PS 2 
WORDPERFECT 
LOTVS 
DBASE 
LANIER 
WANG 


( 212 ) 463-7511 


NATIONAL DATA CONVERSION- 
INSTITUTE 
i PAST UTH smirr NewvoBK, Nvtooca 


FIRST IN DATA CONVERSION 


CIRCLE aaa on reader service card 

DISK/TAPE/OPTICAL SCANNING 

• 33t per page typewriiten text to disk in ASCII 
WP tormats available on request 

a Scan Typeset lex] 6 to 24[K low rales 
e Disk conven from IBM WANG XEROX. MAC 
INTOSH + 1000 other lormals (bi-diredional) 

• Tape conwfsjors (800, 5600. 3200, 6250 BPI I 
a Ouck turnaround— Quality Guaranteed 

Ist RUN COMPUTER SERVICES 
1261 Broadway Suite 506 
New York. NY 10001 
1212) 779-0000 


OPTICAL 

SCANNING 

DISK 

CONVERSION 



TAr>E/DISK 

CONVERSIONS^ 

CALL FOR OUR FREE BROCHURE 

DAfA 


CONVERSION 

LABORATORY 

Americo's Largest Data Conversion 
end Opticol Scanning Facility 
1B4-t3HoroceHord Eip.FtetnM«odowt. NY 11345 

X (718)357-8700 — 

CIRCU Sit ON READER SERVICE CARO | 


Conversion services to or from 
over 1000 computer systems 

• Magtapes • Mim Computers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 


PIVAR 

COMPUTER SERVICES. Inc. 


DATA CONVERSIONS 

Disk to Disk. Disk to Tape. Tape 


(312) 459-6010 

165 Arlington Heights Rd sM 
Buffalo Grove. IL 60089 

CIRCLE S40 ON READER SERVICE CARO 

to Disk — 3’/^i", 5V4 " and 8" 

Di^kPftPC xnri Q Trark Tano 



i^i^ncilCO OIIU 9 IT<IUR Idpc 

Quick turn around lime and iow 
cost — can and compare' 

Langel Conversion Services 
119 West STtti street. Suite 612 
New YUrh. NY 10019 

(212) 581-9743 

CtRCLE S37 ON READER SERVICE CARO 


TAPETOFLOPPY 

FLOPPYTOTAPE 

Tape duplication 
Floppy To MICROFICHE 
Laser printing 


1 800 422 9522 

ilnoK: 'ilR2S4 ‘>n22i 


DATA RECOVERY 
SERVICES 

f pi'l TKHNKAl ftOdHAMMINd 
■fh SEIlViaS. INC 

1 |9I| nuusuiysRHi 
nasi nniu 1301 



m 

ONTlMCir 

Custom Data 
Recoserv Services 

.A irvulitifoii in Daia RucoxerN 

Itodi iIk' utc.iliNM'l IlivL Mjm.icci' 

C ull u^ 

1 Dur hunt iii\L cam lx- Nhiu-iI 
Vdu can'! acccs*. a lilc 

Your ilirccToric’s aiul/or 1- A 1 \ 
arc Ncraiubicd «»r jiimc. cfc 

The Data Recovery Experts 

800 - 752-1333 

ill MN r.|_' .»«• 1 i.i 

CIRCLE ra ON READER SERVICE CARO 


H»n*© 


INCOMPATIBLE COMPUTERS? 

Disk IMerclunge Strvici CsmpMy special 

IAS in translernng tries between 1 dOO« 
incompatible computer lormals 

• S^TRACK TAPE TO DISKETTE 

• OEOtCATEO WORD PROCESSORS 

• 3.5’. &2S' 4 •' FORMATS 

Adatiorm Services Inckxle 

• Database 4 Spreadsheet Conversions 

• Custom ProgrammingAIata Reformatting 

• Eipen iNhnical Assistance 

IHsk InlMThanxe Srrvkr Co. llllSCi 

' I'jik tiiiti- M \ »iKw> 

iMKiWMMl 

CIRCLE MS ON READER SERVICE CARO 



TO PLACE YOUR 

AD IN 

PC Magazine Marketplace 

CHANGING WORD PROCESSORS? 

Media iranster to or from 

IBM XEROX. DEC WANG 

UNIER. CPT. CT MICOM NBI 

WORDSTAR. WORDPERFECT MSWRD DW3 
MUITIMATE SAMNA. MASK. OCA 

Call (212) 503-51 15 

or(8(X)) 825-4ADS 

Conversion Specialisis 

531 Mam St . Suite 835 

El Segundo. CA 92045 
(213) 545-6551 • (213) 322-6319 
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DISK CONVERSION 


Computer Compatibility. 

All It Takes Is The Missing Link.'” 

StulbiaUeoOO 

Make all data compatible data with thta innovative disk-to-disk conversion 
system Its quick Easy And. ecortomeai • 

• Over 14.000 disk-u>*disk conversion programs available 

• Access 6 *. SV 4 ' arid 3 '^' formats 

• Fast - converts a disk in less man 15 minutes 

• Works with any IBMXT. AT. or compatible PC 

• Systems start as low as $6,000 

SHAFFSTALL 

CORPORATION 

n* ThrInukriH StnlHH uMimniH Si»ew«» 

iraik-mwi irfihi *ViiffM«N< iirpamiiin 

CMCtC a«S OM AEAOea MRVIC6 CAAO 


Call l-M 00 >i 4 MNSKforsFrrr DrtmNMiraikin. 
317-842-2077 

Indianapolis. Indiana. USA 


0 


DISKETTE COPY SERVICE 



^ quality, and competitive prices! All IBM formats i 
^ supported. Custom labels, sleeves, full packaging. 

^ We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 

u Echo Data ! 

Lionville, 

ID II ^ 800-533' 

? ’ ii_iH_ii_u_i 2t5-363-2400inPA ? 




SOmilARE PRODUCTION 

* Disk dupllcatloft 

* All formats 

* EVERLOCK copy protoctlon 

* Labol/tloovo printing 

* Full packaging sorvicas 

* Warohowsing 

* Drop shipping 
e Fulflllmant 

* 48-howr dollvory 

* Consultation A guldartca 

■^Star-Bute. Inc. 

^^>n3WM«mSl Lan»«alt PA 1S44« 
SOO-243-1$1S 31$-368-iaoO 

CN)CL£ S«7 OM REAOCn SCNVICR CAftO 


OUPUCATION FROM 59( 

Aftordable rales only 59( tor 5 26' & $1 59 lor 
3 SO” MS1X)S Duplicalion Price includes 
’Quality Brown Disc Media 
’Ouplicalion with 100% venlicaiion 
’Label Application 

’Owck TtKnaround & Guaranteed Products 
Rates go e^n lower as you continue Ri order' 
OlVERStFlEO SYSTEMS GROUP. INC 
PO Box 1114 
issaquah. WA 96027 
80Q/2S5-3142 206/392-0900 




100 % CERTIFIED 
5V«" BULK DISKS 


5 V 4 '' DS/DD 59' 


3 V 2 '' DS/DD 1.09 

PrKe tMMd C¥i quartiity ol 300 
•TKiudes •>•««•& lAbPls aryl tabs 

800-222-0490 

In NJ 201-462-7628 
FAX 201 •462-5656 


# 24 Hour Shipment # 

MEGASoff 

PO Bor 710 Freehold NJ 077?8 

^wc^Msojineoew^wcecAft^ 

CmCLE SAS ON RSAOER SERVICE CARO 


THB SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET 


MAILING LISTS 

FREE CATALOG 

Over 2 nriillKXi names on 75 owner/user lists 
IBM. Apple, mni sites, resellers, stores. VAR's. 
chains, mail order dealers, educational. Umx. 
Pascal. Coboi. Lotus. dBase, modem, investor. 
puUicatKxts. dubs Cali/Wriie lor tree catalog 
Note We do not sell hardware or sottware 
TARGETED MARKETING INC • Irv Brechner 
Box 5125-P 
Ridgewood. NJ 07451 
In NJ. 201-445-7196 


NETWORKING 


KEYCARD 

ELIMINATOR.. 



BOXNET * NETWORK S89.9S 

• S89 95 per computet networked 

• Tru-networking power at 115k 

• IBM PC/XT/AT/^ and compatibles 

• User installed m mmuies 

• 30 Day Money Back Guaranlee 

• RJ-11 Idephone vnre connects 6 computers 
Via Iheir RS-232 port 

BOX #1 
PO Boxi 
Bath. NY 14810 
1-800-541-2691 


SUPPLIES 


LASER CARTRIDGE 
RECHARGE 

Cut your cost in halt with rbchargad 
Laser prmtar cartridges. 
Exclusive loner with blackest pnnt 
and lop quaMy 
Cartndges last 20% longer. 
Money back guaranlee 
27 different Laser Pnnier 
engirtes lo recharge. 

Send empty cartridge with $40 f S3 sit. 
Monthly discounts Toner available 
LASER SYSTEMS 
TONER TECHNOLOGIES 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. 84837 
<8011 $44-3080 

gnctaaodowiiEADtiittiivicEcaiio 



SOFTWARE PUBUSHING 

GOS offers a wide variety ol services that will 
help gel your software to the market Address 
your needs with GOS 

• IBM style doWvinyt 3-rtng bmdervslips 

• Labels, sleeves, disk pages, bulk diskettes 

• Disk duplicalion with 100% vertitcation 

• Shrink wrapping and product assembly 

• Quick lum-around 

A well packaged product car make the dil- 
terence in making a sale Call us now' V1SA/MC 
GLENCO DEVELOPMENT SYSTEMS 
721 West Algonquin Rd 
Arlinglon HI&. IL 60005 
1312) 364-son 


TYPESETTING 

HIGH-TECH TYPESETTING 

Transmit your text toil-tree, error-lree via 
modem lo your Mly aulomNed typeseRing 
system $2 per thousand characters $5 mini- 
mum Sam^day service 200-typetaces. siTes 
up to 72 poinl. Send $20ppd tor our 200 page 
guidebook, or call toll-tree & use your MC/ 
ViSA/AmEx 
Intergraphics 
106A South ColtfTibus St 
Alexandria. VA 22314 

(800) 368-3342 or (703) 683-9414 wi DC area 
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AFTER HOURS 

666 

Cloze Encounters m 
French 

Lingo Fun Inc 

406 

667 

Le Grand Concours 

Lingo Fun Inc. 

406 

663 

Mavis Beacon 

The Software 

405 


Teaches 

Typing 

Toolworks Inc. 


668 

The National 

Gessler EPucational 

408 


Foreign Language 
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Software 
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Roger Wagner 

404 


Traveler 
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Gessler Educational 
Software 
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Information Sciences 
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Power Programming 
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User*to*User A versatile COPY command that can work with multiple sets of files. 313 
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User-to*U$er Combine batch files into a single file and save disk space 314 
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Power User Compiling a bibliographic reference list with WordPeilect macros. 325 

Power User Pnnt subsets of a master list with Miaosoft Word's style sheets 329 
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Languages Get better resolution from the BASIC ON TIMER command. 3^ 

Languages LINEORAW.PAS illustrates a dever technique to draw lines on the screen 335 
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Connectivity Clinic Spark gaps on 3COM LAN cards protect chips from stray high voltage 349 

Connectivity Clmic Network a smaH office using a low-cost LAN package. ^9 

Connectivity Qinic Calling the right application program dnver by using a DOS environment 349 

variable 

Connectivity Clinic DOS restrictions limit the length of the filename using LOG BAT. 350 
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CARD 


FREE INFORMATION 


IT'S AS 
EASY AS 
1,2,3 


Rl in your name ond od- 
dress and check off your 
onswerstotheeightre- 
seorch questions. (One 
card per person, please.) 


Crete the numbers on the cord 
thot correspond to the ods or 
orticles you'd like more infor- 
mation obout. (Numben for 
odvertrsed products ore re- 
peated in tlw Advertiser index 
os well.) 


I Theriteraturewillbe 
mailed to you from the 
odvertiser free of 
charge. 


aicu FOR FREE INFORMATION ^ 

101 103 m 104 IQS 10A 107 101 109 110 111 113 113 114 IIS lU 117 111 119 130 131 133 133 134 I2S 136 137 131 139 130 131 133 133 134 135 136 W 131 139 140 141 143 143 144 145 146 U7 l4l 149 ISO 

151 153 1S3 154 155 156 ly 151 159 160 161 163 163 164 165 166 W 161 169 170 171 in 173 174 175 176 177 171 179 IN 111 113 113 1l4 IIS 116 117 IN 109 190 191 193 193 194 195 196 197 191 199 300 

301 303 303 304 30$ 306 307 3N 309 310 311 313313 314 315 316 317 311 319 330 331 333 333 334 235 336 337 331 339 330 331 333 333 334 335 336 337 330 339 340 341 343343344 345346 347341 349 350 

351 253 253 354 355 356 357 251 259 360 361 36? 363 364 365 366 367 36B 369 770 771 37? 373 774 775 376 377 371 379 3N 311 383 303 314 305 306 317 3n 319 390 391 393 393 394 395 396 397 391 399 3n 
301 303 303 304 305 306 307 3n 309 310 311 313 313 314 315 316 317 311 319 330 331 333 333 334 335 336 327 331 339 330 331 333 333 334 335 336 337 338 339 340 341 343 343 344 345 346 347 341 349 350 
351 353 353 354 355 356 357 351 359 360 361 363 363 364 365 366 367 361 369 370 371 3n 373 374 375 376 377 371 379 3N 311 383 383 314 385 316 317 3N 389 390 391 393 393 394 395 396 397 391 399 400 
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PC tQIU-4 


1. kwlikiiefriMfellewing 
Mctort dees yew 
erfOMoetiefl eperete? 
(OiedieM.) 

o. [ j Private Industry 
b. □Government 
c □ Educotion 

2. Yeerprinarvjebhwictiefl 
b(dMee^: 

d. □ MtS/OP LommunKotionj 

Systems. Prooromming 

e. □ Engineering/R&O 

f. □ Firionce/Accounting 

□ Morlteting/Sales 

□ Administrotive/General 
Monogement 


3. b your company ereseler? 

1 . LJYes 
i. DNo 

4. For hew many IBM PC I 
and compoH^ de yee 
Epedfybrondiel 


t. 


k. GlOorless 

l. 011-25 

m. □ 25-100 

n. □ 100 or more 

5. Are there ony PC tin your 
effke? (Qiea oH thot opply;) 
0 . □ United to tnairdrome 

p. □ Linked to mini 

q. □ Networked together 


6. Dees your comp an y own 

f. □ AAoirdrome(i) 

s. DMiniis) 

7. Do you phsn to buy ony 
PCpremcts? 

t. GNow 

u. C In 4 to 6 months 
V. G In 6 to 12 months 
w. G No definite plons 

8. Number of employees in 
your entire cempony? 

X. G25orless 
y G 26-29 
z. GXKMO? 

I □500-999 
2. □ lOOOormore 


PLEASE PRINT CLEARLY-use only one cord per person 


-Apt.. 


Business Phone ( J 

Compony 

Address 

Cty 

State Sp 

codemuiiM rouded lo imur* eetraerv) 

GPIeoie tend me one yter (22 ittuet) el PC Mogotinefer $31.97. TH 
save $1S ell the ennwol newutend prk# of $A4.90. (Annwel boik 
•wbteription prke ii $44.97.) Oiler valid In U.$. and paiieitiont only. 


ORCIE FOR FREE INFORMATION 

101 103 103 104 105 106 107 IN 109 110 III 
151 153 153 154 155 156 iy 158 159 IN 161 
301 303 303 304 305 306 307 3N 309 310 311 
251 253 353 254 2SS 256 2y 358 259 3N 361 
301 303 303 304 305 306 307 3N 309 310 311 
351 353 353 354 355 356 357 3N 359 3N 361 
NI 403 403 404 405 406 407 408 409 410 411 
451 453 453 454 455 456 457 458 459 4N 461 
501 503 503 504 505 306 507 5N 509 510 51 1 
551 553 553 554 555 556 Sy 550 5S9 5N 561 
NI 603 603 N4 605 606607 6M 609 610611 
651 653 653 654 653 656 6y 651 6S96N 461 
701 703 703 704 70S 706 707 7N 709 710 71 1 
751 753 753 754 755 756 757 758 759 7N 761 
NI 803 803 804 805 806 N7 808 609 810 81 1 
651 852 853 8$4 855 856 857 856 859 8N 861 


113113114115116117118119 128121 
163 163 164 165 166 W IN 169 170 171 
313313314 315316317311319 330 331 
263 263 364 265 366 267 2N 369 270 371 
313313314 315316317318 319 330 331 
363 363 364 365 366 367 3N369370yi 
413413414415416417418419430421 
463 463 464 465 466 467 4N 469 470 471 
513513514 515516517 518519 530 531 
563 563 564 565 566 567 5N 569 570 yi 
613 613 614 615 616 617 611 619 630 631 
663 663 664 665 666 667 6N 669 670 671 
713 713 714 715 716 717 718 719 730 ni 
763 763 764 765 766 7y 7N 769 770 771 
813 813814 8I5816817B1B 819 830 831 
663 863 864 865 866 867 8N 869 870 yi 


133 123 134 12$ 136 127 121 139 IN 131 
in 173 174 175 176 177 178 179 IN 181 
233 333 334 32S 236 327 328 339 3N 331 
3n 373 374 275 276 277 378 279 3N NI 
322 323 324 325 326 327 3N 329 3N 331 
3n 373 y4 ys y6 377 378 379 3N NI 
422 423 424 425 426 427 428 429 4N 431 
4n 473 474 475 476 477 478 479 4N 481 
533 533 534 52$ 536 527 5N 539 SN 531 
sn 573 y4 y$ y6 577 $78 579 5N 581 
632 633 634 625 636 637 6N 639 6N 631 
6n 673 y4 675 y6 677 671 679 6N NI 
n2 733 n4 735 n6 737 7N n9 7N 731 
7n 773 774 775 776 777 778 779 7N 781 
833 833 834 825 836 837 8N 839 8N 831 
8n 873 ^4 ys y6 877 878 879 8N 881 


133 133 134 135 136 IVIN 139 IN 141 
183 183 184 185 186 iy IN 119 190191 
232 333 234 235 336 237 3N 239 3N 341 
312 383 384 315 286 387 2N N9 390 391 
3333333343353363373N 339 3N34I 
383 N3 384 385 386 387 3N389390391 
43343343443S4364374N 439 4N441 
483 413 414 485 486 487 4N 489 490 491 
533 533 534 535 536 537 SN 539 5N 541 
583 583 584 585 506 587 5NSI9S90S91 
633 633 634 635 636 637 6N 639 6N 641 
613 613 614 615 616 687 6N 619 6N 691 
733 733 734 735 736 737 7N 739 7N 741 
7B3 783 784 76S 786 7B77U 789 790 791 
833 833 834 835 836 837 8N 839 BN 841 
883883884885886887888889890 891 


1. InwhichelthiloBowieg 
lecten dees yeur 
erfomxotien operate? 
(CM one.) 

0 . ^ J Private Industry 

b. G Government 

c □ Educotion 

2. Your prhnory job Ivnctien 
bldMoneJ: 

d. [ 1 MIS/DP CommumcatiXK 

Systems, Prooromming 

e. G EngineeringffiAD 

1. □ Finme/Accounting 

a G Morketing/Soles 

n. □ AdmirifstTative/Generol 
Monogement 


3. b yeur cempony 0 reseller? 

.. liYes 

j. I^No 

4. For hew mony IBM PCs 
end compotMes do you 
ipedlY brands el 
products? 

k. 1 ilOorleu 

l . [ 111-25 

m. ! 1 2d-K)0 

n. { I KN or more 

5. Are there ony Klin yeur 
office? (Chea ol that opplf) 

0 . [ } Linked to moinirome 

p. ( I Linked to mini 

q. I 1 Networked together 


6. Dees yeur cempony own 

r. n Momfromelsl 

s. GMini(s] 

7. Do you plon to buy any 
PCprooucts? 

I. G Now 
u. U In 4 to 6 months 
V. □ In 6 to 13 months 
w. G No definite plons 

8. Number el employees in 
your entire company? 

X. □35orless 
y □36-29 
L G 100-499 

1. G 500-999 

2. □ lOOOormore 


PLEASE PRINT CLEARLY-use only one cord per person 


Void efter Oertuery 15 . 1066 
142 143 164 145 146 147 IN 149 IN 
192 193 194 195 196 197 198 199 2N 
242 243 344 245 246 247 2N 349 250 
292 293 294 295 296 297 291 299 3N 
342 343 344 345 346 347 3N 349 350 
393 393 394 39S 396 397 396 399 4N 
4434434444454464474N 449 4S0 
492 493 494 495 496 497 498 499 5N 
543 543 544 $45 S46S47SN549SS0 
592 593 594 595 596 $97 598 599 IN 
643 643 644 645 646 647 6N 649 650 
692 693 694 695 696 697 691 699 TN 
742 743 744 745 746 747 7N 749 750 
792 793 794 795 796 797 790 799 800 
842 843 844 845 846 847 8NB498S0 
893 893 894 895 896 897 898 899 9N 

PC W11-3 


Business Phone (_ 
Company 

Address 
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_Apl._ 


Stott or^iP-: 

(Zp cede tnuti be indudad *o iniura detnu^ 

D Pltoi* tend me one year (23 iiiues) ol PC Mogoxine lor $31.97. I'll 
lovt 51S oil the annual newsitond prke el $64.90. (Annuol bosk 
tubtcripiien prke it $44.97.) OHer valid in U.$. end petteitient only. 
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CCMING UP 

FIFTH ANNUAL PRINTER ISSUE 

It's back and better than ever! Once again, 
PC Magazine's incomparable printer 
blockbuster presents comprehensive eval- 
uations of almost 90 new printers. PC Labs 
and 15 veteran reviewers rigorously test 
the latest dot matrix and laser machines to 
evaluate the new technology that 1988 has 
brought to the world of printers. 

Laser printers Better perfor- 
mance, sleeker design, competitive prices, 
and PostScript compatibility are the hot 
trends for this year’s crop of lasers. PC 
Labs evaluates 28 laser printers that belong 
to this new breed and puts the machines 
through the usual battery of speed and out- 
put-quality tests, and our team of review- 
ers tells you where to find the most bang 
for your buck. New this yean a special 
graphics speed test for PostScript printers 
that challenges their processing Vilifies. If 
you’re looking to laser technology for 
high-quality graphics output, and you’re 
looking to Post&ript to do it, you’ll find 
the results invaluable. 

DOT MATRIX PRINTERS Sophisti- 
cation and variety fill the dot matrix mar- 
ket this year, and one trend you’re sure to 
notice is progress toward a new ease of 
font control. Two years ago it would have 
been impossible to imagine credit-card- 
sized font cartridges controlling typefaces 
in a dot matrix printer. Now it’s reality. 
There are dot matrix printer prices to fit 
just about any budget and sizes to fit any 
desk. Machines span the spectrum from 
tiny-footprint models for the smallest of 
tasks to monster wide-carriage printers that 
can handle any heavy data-processing Job 
thrown in their direction. 

OLD FAVORITES In this issue you’ll 
also find an extensive historical printer in- 
dex that includes listings of all the printers 
ever reviewed in PC Magazine's printer is- 
sues and current information on each one. 
To facilitate your purchasing decisions, 
over 20 pages of the famous PC Magazine 
printer guide will tell you all you need to 
know about the printers in one set of easy- 
to-follow tables. Hj 


Haven^t You 
Heard the News? 



You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 

Tc) find out how you can have your article 
or review reprinted, contact Jennifer Lcx:ke — 
Reprints Manager; Ziff-Davis Publishing Company, 
One Fhrlc Ave., New York, NY 10016, 212-503-5447. 

’Minimum quantity 500 reprints. 
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How to Survive a Week 
In Spain 


BY JENNIFER ZAINO 

Planning to cat nothing but cake 
and drink naught but cham- 
pagne on your vacation umr of 
the fabled castles in Spain? If 
you arc, it might help to have at 
least a working knowledge of 
the language so that you don't 
spend your days slurping gazpa- 
cho, downing sangria, and see- 
ing nothing more exciting than 
the inside of your hotel room. 

Spanish for the Traveler, 
$59.95 from Roger Wagner 
Publishing, could make travel- 
ing in a Spanish-speaking coun- 
try a little easier by acquainting 
you with some common Span- 
ish words, sentences, and ex- 
pressions. The program is di- 
vided into six units that 
particularly address the con- 
cerns of travelers: arrival in the 
country, shopping for souve- 
nirs, sight-seeing, touring the 
country, getting acquainted, 
and dining out. A seventh sec- 
tion is devoted to teaching you 
numbers in Spanish. 

You can run the program in 
conjunction with four audiocas- 
seltes that teach you the correct 
pronunciation of the words you 
sec on your screen. 

The first six units are each 
divided into lessons that help 
you get familiar with the Span- 
ish words for the places, people, 
and things you can expect to en- 
counter in each situation. For 
instance, the section dealing 
with your arrival in the country 
provides you with a list of 
words, common sentences, and 
sttK'k expressions you'll need to 
get from the airport, to the mon- 
ey exchange, to your hotel. 

While much of the vocabu- 
lary the program teaches 
brought back memories of my 
high school Spanish classes, 
some of the translations were 


After Hours 


unfamiliar to me. For instance, 
un iraje de lunhe (literally, a 
night suit) was translated as "a 
coat andatie." 

Short vocabulary quizzes at 
the end of each lesson test your 
command of the material you 
have Just learned. At the end of 
each section, you can take a 
comprehensive unit test that 
covers all of the lessons com- 
pleted thus far. Correct answers 
arc rewarded with on-screen 
praise (Maravilloso! and Bra- 
vo!) and with a few computer- 
generated notes from such tunes 
as “La Cucaracha" and “Cle- 
litoLindo." 

SFTT docs not concentrate 
on acquainting you with the 
complexities of grammatical 
structure. A few notes on mcxli- 
fying adjectives to match mas- 
culine and feminine nouns and 
supplying these nouns with the 
appropriate article is about all 
the specific instruction you get. 

The program is unusual in 
that it requires that you have 
BASIC installed on your com- 
puter. More annoying than 
unique is the fact that the pro- 
gram cannot be copied onto a 
hard disk; it will operate only 
from a floppy disk with a write- 
protect tab on it. 

SFTT is sadly somewhat be- 
hind the times. For instance, 
you are asked to select between 
running the program with an 
IBM Monochrome Display ora 
TV monitor! And the unadorned 
text-only screens look particu- 
larly bare against the black-and- 
white background. 

The program won’t have you 
speaking Spanish like a native 
overnight, but it will provide the 
bare language necessities you 
need to survive a stay in a Span- 
ish-speaking country. 

List Price: SfHinish for the 
Traveler. $59.95. Requires: I28K 
RAM. one disk drive, BASIC, 

DOS 1 .0 or later. Not copy 
protected. Roger Wagner 
Publishing Inc., 1 050 Pioneer Way. 
Suite P. HI Cajon. CA 92020; (61 9) 
442-0522. 
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Typing Tutorials: 
Tickling Those 
Keyboard Ivories 


BY OONALD B. TRIVETTE 
If you are one of the unfortunate 
souls who hunted and pecked 
your way through countless col- 
lege term papers, there’s hope 
for you yet. The four programs 
reviewed here can teach you to 
type and improve your speed. 

Typist 

Typist, a $59.95 package from 
Choice Software, is a tutor and 
skill builder all in one. This pro- 
gram promises to dramatically 
improve your typing in only 8 
hours of work. 

You can chtxtse to start with 
the basics by selecting the unit 
on learning to type or the prac- 
tice sessions. Once you’re feel- 
ing a little more confident of 
your abilities, you may want to 
test your skill by playing a typ- 
ing game and then display your 
progress chart. 

The Practice selection yields 
.several submenus, one of which 
allows you to select specific 
types of material (labeled A 
through K) to practice on. Un- 
fortunately. the program screen 


doesn’t explain what types of 
material those letters represent. 
You must turn to the manual to 
learn that J is the drill to practice 
numbers, and I is the .selection 
with lots of capital letters. 

The Test submenu lets you 
test your typing skills and evalu- 
ate your improvement with 1.1 
additional drills. The Display 
Progress selection lets you ex- 
amine how you are doing and 
where you need to focus your 
exercises. That is, if you can un- 
derstand the charts, which are 
somewhat cryptic. 

The Game selection is a 
go<xl way to practice typing and 
to have fun at the same time. 
The object is simple: individual 
letters and words are dropped 
from the lop of the screen, and 
you must type them correctly 
before they reach the bottom. 
Li.sl Price: Typist. $59.95. 
Require.s: 256K RAM. one disk 
drive (both S'/j- and 5'/i-inch disks 
included), IX)S 2.0 or later. Not 
copy protected. Choice Software. 
573 E. 550 Si)Uih Crcniervillc. UT 
84014; (801)292-79(X). 


CiRaE 665 ON READER SERVICE CARD 

Typing Made Easy and 
Typing Skill Builder 

QF.D Information Sciences also 
offers help for the fumbic-fin- 
gered with its two typing tutori- 
als: Typing Made Easy leaches 
typing basics while Typing Skill 
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“The Dell System 220 runs most PC 
Labs system benchmark tests at speeds 
that would make you think you’re 
running a 386’.’ 

-JOHN DICKINSON, PC MAGAZINE 

. the System 220 has more going for it 
than just speed” 

-PC WORLD 

. includes a year’s omsite support. . . in 
the price of the computer. This is the 
sweetest support deal cyfferedby any 
computer vendor in the industry’.’ 

-ERIC KNORR, PC WORLD 

“The hot item from a technical point of 
view is the System 220. This machine 
runs a 286 processor at 20 MTiz, which 
is its mcqor claim to fame’.’ 

-WILL FASTIE, PC WEEK 

“.. . the Dell machine is renewed evidence 
that the price of 286'based desktop 
equipment continues to drop rapidly, 
making such machines very attractive for 
daily work under MSDOS even as &iey 
hold out the promise of running OS/2 
in the future’.’ 

-WILL FASTIE, PC WEEK 

The reviews are beginning to pour in. 
And they read like a wish list for 
every power user looking to exceed the 
ordinary limitations of a 
286 personal computer. 

The computer every- 
one is praising in such 
glowing terms is the Dell 
System 220. 

The first 286 per- 
sonal computer with a 
clock speed of 20 MHz. 


It’s totally compatible with MS-DOS 
and MS OS/2 and is faster than many 
386 computers. Yet it sells for much less. 

Because you buy it direct from us. 

Eliminating the mark-ups and mar- 
gins of computer stores. 

We design and build every Dell 
computer right here in Austin, Tbcas. 

put each and every one through 
a comprehensive burn-in and a battery 
of diagnostic tests before we ship it. 

And after we ship, we give you 
the best technical support you’ll find 
anywhere in the computer industry. 

Our technicians are on the phone 
from 7AM to 7 PM every business day. 
Almost any question you may have 
about a Dell system or its software can 
be answered over the phone. 

And, in the rare case, that your 
question can’t be answered by an on-line 
technician, we’ll send a Honeywell Bull 
technician by the next business day. 

A full year of on-site Honeywell 
Bull service is included within the pur- 
chase price of your Dell system. 

Your Dell computer also comes 
with a thirty-day money back guarantee. 

And we back every one of our com- 
puters with a one year limited warranty 
on any materials or workmanship. 

For more informa- 
tion on Dell computers, 
read the reviews in the 
trade press, open the op- 
posite page, review our 
product offerings, and 
call us at (800) 426-5150. 

You’ll like what we 
have to say. 
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